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The sylvan powers 

Obey our summons ; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our feet ; the Nymphs 
That press with nimble step the mountain thyme 
And purple beulli-flower come not empty*handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, tom from rock 

Or rifted oak or cavern deep : the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the rippling tide : the frozen poles, 

Where peril waits the hold adventurer’s tread, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute* 

J. Taylor, Norwkhf 181H. 
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1 . — On the Genus Lyciuni. By JoBn Mibrs, Esq., 
F.R.S., F.L.S. &c. 

This genus w truly cosmopolitan, being found abundjintly in 
Europe, Asia, Africa, and America, in the former more lifcly in 
regard to the number of species, in the latter most abundantly. 
The species are mostly low straggling shrubs, or bushes of 
crooked and stunted growth, gcncrallY with thorny branches, 
often barren and knotty, the younger branches bearing usually 
fasciculated leaves; these branchlets commonly dwindle into 
short acute spines, which are both leafy and floriferous. They 
grow ordinarily in maritime situations, or in inland sandy deserts, 
where the soil is more or less impregnated with saline matter. 
Contrary to general rule, the leaves and the habit of the plants 
afford uncertain specific characters ; for the leaves are often so 
polymorphous, that specimens of the same plant are sometimes 
mistaken for different species, and on the other hand, many 
species so closely resemble each other, in habit and form of their, 
leaves, that they are frequently confounded together*. For 

"* This was long ago (1813) shown by Pmret, who says. Diet. Method. 
Sunni. Ui. 427 ; — " Ia ]^psrt dea eapto^ qui composeal kt IweiMa sont 
Ann. ^ AfCjr. N. Hist. Ser. 2. Folpnv. 1 
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Mr. J. Miers on the genm Lyciuni. 

these reasons 1 have been led to search for more certain specific 
characters in the structure of the flowers, which appear to afford 
constant features that may be r(*lied upon, and this has induced 
me to remodel the genus, and revise all the species within my 
reach. As Lycium has recently binui so fully elaborated by 
Dunal, and the numerous sjiccies deseribed by him have been 
aeeompanied with such copious and minute details, this may ap- 
pear to be quite unnecessary; but m^ inquiries have convinced me, 
that for the purposes of sjKiCitic distinction, little value is to be 
placed upon many of these ample definitions, and that it is re- 
quisite to examine the same materials again with more caution. 
M. Dunal enumerates only three South American species ; I have 
here described thirty : during my travels thirty years ago, I met, 
on the confines of the Andes, with many plants hitherto un- 
noticed ; and 1 find in Sir W. Hooker's rich herbarium, other 
new species, besides several from the northern portion of that 
hemisphere, as w ell as many of Asiatic and African origin, which 
I now propose to describe'. 

Of the 70 species I liave enumerated (besides those that are 
dubious), 33 belong to the old, and 87 to the new world. Of 
these, 3 are found in Europe, 2 in Madeira and Barbary, 8 in 
Tartary, 6 in Arabia, Persia, Guzzerat and Scinde, ana 19 in 
South Africa ; and in the other hemisphere, 1 in the 
States, 6 in California and Mexico, 1 in the West Indies, 2 in 
Peru, 6 in Chile, 3 in Southern Patagonia, 13 in the extensive 
shingle plains that skirt the eastern flanks of the Cordillera, or 
that penetrate its gorges, 8 in the vast mud deposit that forms 
the Pampas, and 2 m tropical Brazil. From this distribution 
it will be seen, that nearly onc-fourth of the known species arc 
found in South Africa, and another fourth on the two sides of 

tellemeut rapiirocliees, qaVUvs vont diflicilct k bieu earAct^iser, 
plus que la pluimrt cultivces, varient dans la forme et la grandeur tie leur 
leuilles. daus Ic uombre des divisions du cahre et de la coroUe, il est 
r^sultt^ de la coufusioii dans la synouymie, et bcaueoim do doute« pour 
quel^ues espeocs. ^tablies par des auteurs modemos/’ Indeed the habit of 
Lycimn is peculiar, where we observe a constant tendency to tbe abortion 
of its branchlets, especially when grown m arid and saline places ; we then 
commonly find in each axil of the stems, a protuberant knotty excreseenOe, 
wmetimes quite bare, which is, in faH, a leaf-bud or gemma, ohackad in 
its earliest development and lignifled ; generally, a few elementary leaf- 
scales succeed in escaping from the gemma, forming a fascicle of stai*V«d 
leaves, and often the node it at the same time eXfianded into a lottgor or 
shorter spine, which again hears several similar suppressed nodes. In the 
same plant, however, when exposed to circumstances that favour a more 
rapid growth, we observe the nothMi expanded into regular lengthened 
branches and branchlets, with ranch larger alternate leaves, in each mtih 
Hence it is, that the ap^iearance of each species may become, and usually 
IS to varied, that we are liable to c^itant error in determining its iudivi- 
duality from its habit alone, ai^ the form or size of its leaves or spraes. 
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the Andes within the latitudes of Chile ; the latter district, how- 
ever, has been very little explored, and there is every reason to 
believe it will be found by far the most prolific in number of spe- 
cies of any quarter of the globe. 

According to M. DunaPs distribution of the genus, I &\d it 
absolutely impossible to determine the sections to which this 
large numbt^r of new specie^ should be referred. He divides 
Lgeium into four sections, Schistocali/x, Eulgcium, Amblymeris, 
and Ijyciabatos : Schutocnlyw^ distinguished by its calyx cleft to 
the base, comprises only two species, which 1 have shown do not 
belong to Lycium ^ ; Amhlymeins, anothci* new section, is pre- 

Hm#. op. xi. 97 . Tlie first plant (my Salpickromu ciliatum, lH. So. 
Amer. Pi. i. p. 9 ami hycivm tiliatum, Schl.) is distinguished by its 
alternate pointed leaves, nearly as broad as long, almost cordate at base 
upon a sliort ptitiolc, with ciliated margins, and covered with short jointed 
hairs, solitary axillaiy’ Cowers with the jiedunele afterwards reflected, its 
calyx split to the base into ih^tmct linear segments covered with glandular 
hairs, CHiiecially on its margins, its corolla externally pubescent, with a short 
tube, and a border of 5 triangular reflected segments, the mouth of the 
tube closed by a densely villous ring of liairs around the place of insmtion 
of the exserted stamens, the beny^ encirc leil by the longer enlarged calyx ; 
such characters are foreign to Lycium, but closely corrcspoml with SaipL 
chroma, especially with its section Perizomn ; this is strongly indicated by 
the tiian^lar segments of the corolla, showing a valvate aestivation, while 
tboie of Lycium are alw'avs very rounded, and remarkably imbricated ; this 

r 'n is farther ootiiinued hy tiie total absence of any induvial remains of 
(‘orolla after its fall, which is a constant feature in Lycium. The cha- 
racters of this plant apiiearcd to M. Dunal so different from others of that 
genus, as to draw from liim the expression “ an genus diversum ? *’ I think 
there can be little doubt of its being allied to o’, rhombnidea (III. 80 . Am. 
PI. pL 1 ). 

In regard to the second [dant, L. $erpyUifolium, Dun., 1 observe, fi^om M. 
Dunal ’s description, that its leaves are not fiiaciculatial, its flowers are soli- 
tary and furnished bencMsith the calyx with narrow linear bracts, its calyx is 
to the base into linear segments, itsflltmieuts are recurved at the apex, 
and its anthers subhemispherical and ciliated, with divaricated lobes; these 
•re all characters quite foreign to Lycium, and more appertaining to Scro- 
pkulariacem. 

Since the above was written, 1 have seen the original specimen in Dr. 
fiurcheU’a collection, and And niy previous inferences fiiUy verifled. As the 

a t is yet otherwise undescribed, 1 will here annex its characters : it is 
^tdt to imagine upon whqt grounds it could have been referred to 
Lyehm, 

PcUostomim MtrpyllifolUm. Lycium serpyllifoUtm, Dun, in DC. Prodr. 
xht. 509 suffhitioosum, ramis e basi erectiusimlis, subvirgatts, rugosis, 
strktisi albesoentibus, ramulis brevibus, glabris, apice rimde et obsolete 
pnbeseentibiM, fotiosis ; foliis altornis, virulibus, ovaiis ^ovatisve, sub- 
Obturis, in petudum brevem attenuatis, crassis, cnerviis, glaberrimis; pe- 
dunculo axillari, brevi, uniflon, bracteolis 2 setiformibus, oppositis, inflra 
calyoem gerentc, calycis |iersistcntis se|mlis 5 linearibus, ri^d^ puberulis, 
corolla eiuyee ^ 1 -plo Umgiore, tiiho supra Imsin contracto, demum obconico, 
hinc late ampltato, nervis plurimis hneatOi rigide glanduloso-pubesoente, 
limbi laciniis 5, rotundis, reticulato*veno^ et maculato-piotis $ oapsula 

' 1*1* 
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ceded by a long string of characters, a mere repetition of the 
generic diagnosis, without a single difft.Tcntial feature to discri- 
minate it fnun other sections j while EuJyeinm and lyt/ciohatos are 
simply adoj)tcd from Kucllichcr (the lattcT being the hiydxmtia of 
Don) ; these last are founded on the inequality or equality of the 
teeth of the calyx, and the greater or less inclusion of the sta- 
mens; the latter eireumstanee, of coursi*, depends on the rela- 
tive depth of the incisures of the corolla : the former character is 
so uncertain in its value, that in the same specimen the calyx is 
sometimes Ibund regularly 5-toothed, while at other times it 
assumes a somewhat bilabiate form, caus(*d during its partial 
growth by the splitting of two or three of its teetli : in regard 
to the relative depth of the segments of the border of the corolla, 
and the consequent amount of inclusion or exclusion of the 
stamens, I tind the extremes of these oppositci features mixed 
together in all the different m^dions, so that notwithstanding it 
has been proposed as the rule of distinction, this character has 
been wholly disregarded in the distribution of the species, as 
will be seen in the sequel. The best proof that can be shown of 
the small utility and value of these chanicters is evidi rieed by the 
fact, that while other botanists include in the Inodimtia of Don 
{Lyciobtitm^ Endl.), Afnm^ tenm, jrropinyuum, rujfubm^ 
cinet eum, horridum and ieirmidrunit and exclude theni from 
cium, M. Dunal separates h, Afrum, ngxdum^ and two others, to 
constitute his section Amhlymmsy leaving all the other species 
above mentioned in £ulycium; his Lyciobatos being confined to 
the old Linnaian species L, Eurojteeum and three others, that 
have no relationship with it whatever, the former species being 
placed by other botanists in Eulycium, Kunth and Schlech- 
tendal, again, station L, Europeeum, barbatum, and Ckinemte in 
Eulycium, and Afnm in the section corresponding to Lycic^ 
bafos. This shows what different constructioDs various authors 
give to the same characters, and bow useless they are for pur- 
poses of discriimnation. 

ob)on^ ftcuta ralVn* patillo longioi-e.— C. B. 8. ad Bnflfel4joat, Lat. 
legit el Burelicll. — v. s. in herb. Bnridiell, no. ]596. — FrUteif subpedahs, 
radiee fnsiformi, lignoso, 5-poll icari ; /o/ftt 3-5 Im. loitga, J-1 lin. lata, 
pedvncvlm 1 lin. longiu, braeieoH longi, sepah liiiearia, aents, rigida, 
ereota, 2 lin. longa ; corolla 5 lin. longa, 2^ lin. lata, contractione basaU 
caiyee brcvion, limbi laeininr siihiequales ; staminn didynamS, inc1usa,^/a- 
menta metnbranacca, comptcs«R, e contnictkme tubi OTbel, apice ipiraUter 
volttta. anthcra Rubtriaugnlare«, icquales, pilis longis binpidife, lociiHs eon* 
fluentibiis, ritna verticali dehiscenn^s, marginibus valvarntn rigide ciliaitis : 
ovanum eonieo-oblongum, calyce teitio hrcTius, glahnim j sMu» usque ad 
medium hirsutuluR, supeme indexus, subexsertns, etiyma minimum, atnar- 
ginato-bilobum : cap:tnla 2-valvi«, 2* lin. longs, l^lin. lata, apiee sub- 
compressa, iieuta, valvis rKssepimento pamlleli*, semibiddis, Herialis per- 
fistentibus amplexu. * ^ 
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In order to prevent a umltiplication of theae errora^ it appeal's 
desirable to abolish these sections altogether, and to distribute 
the species of Lycium in three new divisions, founded simply on 
the relative depth of the incisures of the corolla ; viz. — L Brachy^^ 
eope, where the lobes of the border are one-third (or less) of the 
entire length of the corolla ; 2. Mesocope, where the segments 
are yet longer, but do not exceed the length of the tube ; and 
*6, Macrocope, where the divisions of the corolla exceed in length 
that of the tube : in this latter case the stamens are affixed in the 
throat of the tube, and are far exserted, wlien the border becomes 
expanded. 

I have repeatedly endeavoured to show that Lycium should 
nut be classed among the Solanacete, becau.se of the very imbri- 
cate aestivation of the segments of the corolla. Vrof. Schlecb- 
tendal more than twenty years ago (Linn. vii. 72) clearly indi- 
cated his doubts to this efle-ct. M, .Dunal however, in the * Pro- 
di'omus/ still follows the example of preceding botanists in ar- 
ranging Lycium in that family, and eoustitutes it the type of one 
of his great divisions of the Solaninm {Lycima), which thci*e 
comprises a uuinbcr of genera that have little relation with it, or 
with each other, as 1 have shown {huj. op, xi. p. U). Evidence 
had previously been offered by me demoustratiug its position in 
the family of the Atropaceie and in the tribe AiiHipetB, as it pos- 
sesses those essential characters by which that tribe is pecu- 
harized {huj. op, iii. 160). Although in its general features it 
offers some approach to Atropa, it comes nearest to Mandrayora 
in its floral structure, but not in its habit, agreeing with it in the 
form of its calyx, its tabular corolla with a bord^ of live equal 
segments having an imbricated lestivatiou, one being always 
exterior ; in its stamens inserted in the tube, the iilameuts often 
very unequal in length, .being generally fuimished with tufts of 
hair a little above the geniculatcd points of their insertion ; in 
the style being declined away from the external lobe of the 
border ; in the form of its stigma, its bilocular ovarium with 
large fleshy placenta adnate to the dissepiment, in its baccate 
fruit supported by its pei'sistent unchanged calyx, and its spiral 
terete emhiyo. 

The calyx in Lycium is generally small and cupshaped, with 
five erect teeth •, these are mostly equal, but sometimes one, two, 
or three of the teeth become imperfectly confluent with the 
others, appearing thus irregularly d-toothed or bilabiate, a 
feature originating,, as before observed, in the partial splitting of 
the teeth, a character that often varies in amount with its age, 
and in the same specimen : it is always nersistent, and little 
changed with the grovrth of the fruit, The corolla is always 
contracted below the point of inseition of the stamens, is cyHii»' 
drical towards the base, the tube being often inflated or more or 
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less funnel-shaped above, with a border sometimes narrow, having 
five small rounded imbricated lobes, or frequently these divisions 
are longer, being often continued through the whole infundibn- 
liform portion of the tube to the insertion of the filaments, in 
which case they bcc(»me wholly exsertcd after the cxpaiision of 
the borde r : these features are so constant in different individuals 
as to afford cxeellcnt sectional characters. The corolla, although 
very often symmetrical in its form, is not constantly so, for in 
many spi cics the tube is more or less inflated upon the aide 
opposite to that of the more exterior lobe of the border, and 
both stamens and style are somewhat declined towards this gib- 
bous portion ; one, two or tliree of the stamens arc often consi- 
derably shorter than the others, which do not exceed the total 
length of the corolla ; they are sometimes even still shorter, and 
wholly included within the tube after the expansion of the 
border. Tbc filaments are generally geniculated, or suddenly 
bent at the point of their insertion into the tube of the corolla, 
and again curve a little above this point into an erect position, 
and here they are often furnished with a dense globular tuft of 
white hairs, wdiich form a fornix closing the mouth of the con- 
tracted portion of the tube around the base of the style in 
several cases the filaments at their base arc distinguished by a 
flat adnate fleshy jivocess, fringed on its margin, bearing some 
analogy to the tootli of the filaments in Oestrum, or the gland- 
like scale in Zijgophyllacece ] they arc sometimes altogether 
smooth. The ovarium is seated upon a short columnar support, 
to which the base of the corolla is persistently adnate : after 
impregnation, the corolla breaks away by an irregular circum- 
scissilc line, leaving a free persistent cu]>, which encircles the 
lower moiety of the ovarium : in the details given of many species 
of Lycium by M, Dunal, he describes this as a dentate cupular 
proper disk, but that is certainly a mistake ; this circumscission 
of the corolla is a constant feature, and may always be relied 
upon as a good generic character, but this fact has hitherto* 
escaped attention. The base of the ovary, enclosed within this 
induvial cup, is at the same time marked by a glandular enlarge- 
ment of a different colour, which is a true adnate hypogynous 
disk, although sometimes this is almost obsolete. The ovarium 
is uniformly ii-locular, with numerous ovules in each cell attached 
to a thickened placenta adnate to the dissepiment. The berries 
supported on the small iiersistent calyx are scarlet, black, or 
blue : they cont^tin seveml flattened reniform seeds, surrounded 
by pulp, and attached to the central placenta : their slender 
terete embryo, enclosed in solid albumen, is spirally helical, that 
Is to say, it consists of more than a single volution, which is not 
coiled in a plane, but rises in the middle in a slightly conkal 
form like the whorl of a snail-shell \ the radicle, equal in length 
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and diameter to the cotyledons, points to the basal angle of the 
seed at some distance from the lateral hilum, which is situated 
in a conspicuous sinus on the ventral margin. '^The following is 
offered as a more exact expression of its generic featui^es than 
that given in the ^ Prodrotnus ^ referred to. 

Lycium, Linn.; DC. Prodr. xiii. 608 (char, emend.). — Calyx 
tubuloso-campanulatus, 5-dentatus, vel sub-S-fidus, deutibus 
scepe irrcgularibus vel aliquantulum confluentibus, persistens. 
Corolla tubulosa vel infuiidibuliformis, tubo imo constricto 
et bine demum circumscisso, limbo 5- rarius 4-fido, laciniis 
rotundatis vel oblongis, obtusis, tubo brevioribus aut lon- 
gioribus, reflexis, asstivatione valde imbricatia, latcribus sese 
ample tegentibus. Stamna 6, rarius d*, laciniis alterna, saspe 
injequalia, medio vel supra basin tubi inserta, longitudine 
corolbe aut breviora ; fiUmenta filiformia, glabra, vel supra 
insertionera semper geiiiculatam interdum barbata, ssepe lon- 
gius hirsuta, aut ad basin glandula lineari antice sita, marginc 
ciliata donata ; anthenp oblongse, 2-loculares, loculis adnatis, 
lequaliter S-valvatia, rima longitudinali margine dehiseentibus. 
Pollen globosum longitudinaliter 8-sulcatum, Ovarium brevi- 
ter stipitatum, oblongum, imo disco carnoso adnato ssepissime 
fere obaoleto et cupula libera (corollse reliquo) circumdatum, 
2-loculare, placentis dissepimento coadunatis, multiovulatis. 
Stylus simplex, starainibus suba^qiiilongus, apice paullo in- 
crassatus. Stigma deprcsso-capitatum, plus niinusve 2-lobum. 
Bacea calyce ssepe irregulariter fisso suffulta, globosa, aut 
ovata, 2-loculari8. Semina plurima, compressa, reniformia; 
testa scrobiculata, Crustacea ; embryo intra albumen camosum, 
helico-spiralis, teres, radicula augulo basali spectante, hiloque 
marginali evitapte, cotyledonibus semiteretibus ajquilonga. — 
Arbuscul»-vel frutices sapius spinosi, prasertim in America et 
Africa, pauci in Europa australi et Asia cresemtes ; folia alterna, 
integra, sapissime e gemmis foliaoeis axillaribus fasciculata ; 
6orea peduncuhti, soUtarii, gemini, vel aggregati, axillares, vel 
smius e gemmulis foliaceis in spinis sistenfes, aut rarius ex ax- 
iUis approximatispseudo-terminales ; corollse albida,flaves€enie8, 
raseee, vel coccinea. 

1. BiLACHVCOPtt. Corolla fere cylindnea, interdum paullo ventri- 
cosa, limbi laciniis parvulis, tubi dimidio longitudine^ vel adkuc 
se^ius brevioribus. 

A. GnEONTOQ£AS. 

♦ FiUimenta Uma. 8p. 1 ad 8. 

1* Lgeium sisvum (n. sp.) j — fraticosum, valide spinosum, spinis 
patulis, fascia, nudis, folio brevioribus, aut foliiferis et tunc 
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longioribus ; foliis crebrc fa«ciculatis, spathulatD-obloiigis, 
ajjico rotundatis, a medio in pctioluin angustatift, pallidiH^ eras* 
siusculis, eveiiiis, utrinque obsolete puberulis ; Horibus e faaei- - 
eulis solitariis aut binis, pcdunculatis, calyce brevi^ tubuloso, 
subincinbranaeeo, subjrqualiter 5-deiitato, deutibus pubesceu- 
tibus, corolla Bubeylindrica, tubo superne panllo ampliato, 
utrinque glaberriuio, limbi laciniis 5, rotundato-ovatis, mar- 
gine subciliatis, staiiiinibus 5 inclusis, 2 faucein attingentibus, 
rcliquis inulto brevioribus, filamentis oiiinino glabris, ]>aullo 
infra medium tubi in^ertis; stylo liliformi, tubo sequilougo. — 
.^rabia. — (f. s. in herb. Hook. ** ad Cisternas Geddie/^ Fischer, 
no. 98.) 

This plant appears to be identical with tliat described by 
M. Dunal in DC. Prodr. xiii. 524. as “L. Mediterraneum, sectio 
longijlorum, an species diverse ? var. S. cinereum,^^ and found in 
the same ])lace by Sehimper. Its leaves are 6 to 9 lines long, 
or 2, rarely 3 lines broad ; the peduncl<‘ is 1^ line, and the 
calyx l)arely 1 line long; the tube of the corolla 5 lines in 
length, I j line diameter; segments line long, 1 line broad, 
the margins being slightly ciliated, while all the rest of the 
corolla 18 firnooth : the stamens are perfectly glabrous, as well 
as the tube beneath their insertion, one of the stamens being 
only tw'o-thirds the length of the two that reach the mouth of 
the tube*. 

2. Lycium Enropentm, Linn. Syst. i. 228 ; Mant. 97 ; Sibthorp, 
FI. Grsec. i. 156. tab. 236. L. salicifolium. Mill, Diet, no. 3. 
tab. 171. fig. 2. L. Mediterraneum (§ brevifloruro), Dun, in 
DC. Prodr. xiii. 524, cum aliis vaxiis synonymis et citatio>* 
nibuB auctorum ; — ramulis ereetis, subteretibus, glabris, vcl 
albido-pruinosis, spinosis, junioribus augulatis, albescentibus, 
et glauduloso-piloBuUs, spinis nudis, vel lougionbus et gem* 
miferis, gerumis ssepe tubereulatis ; foliis fasciculatisi spa- 
tbulato-oblongiB, apice acutis vcl obtusiusculis, inio in petio* 
lum elongatulum cuneatis, subglabris vel sub leute parce glan* 
duloso-pilosis ; floribus e fasciculis solitariis vel binis, pedutn* 
culo longiusculo, calyce subpocuUformi, mcmbranaceo, pri- 
mum sequaliter 6-dentato, demum sub-bilabiato, dentious 
obtusiusculis sphacelato-puberulis ; corolla tubuloso-infundi* 
buliformi, glabra, tubo intus infra insertionem staudinum 
piloso, limbi laciniis 5, rotundis, glabris, tubo 4to brevioribus, 
staminibus 5 iiiclusis, faucem attingentibus, 8 paullulo bre- 
vioribuB, filamentis medio tubi insertis, et in nervis tot- 

* A drawiuff with a»alvtica] details of this spccieiB is given iu the ^ llhutr. 

South Anier. PlanU,’ vol. ii. plate 64 A. 
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idem derurrentibus, hinc tuboque pilosulis/ pai*te libera om- 
nino glabris; stylo capillaceo^ vix exserto, cum ovario arti- 
culato ; bacca pisiformi subglobosa. — Per totam Europam 
Australein, pra;acrtini in Graecia abundat, unde pro sepibus 
antiquissime iutroductuni, forsan in Africam Borealen) snon- 
taneum, Insulasqite Madeira et Canarienses. — v, s. in herb. 
Hook. (Madeira) Lcmdnn, no. 552 {in sijjibtn' Portds Saucti 
abundam) *. 

M. Dunal rejects the Linna'an uatne^ merely because the plant 
is not common throughout all Europe; but on the same groqnd, 
the name he has substituted is equally inappropriate, since it is 
acknowledged by himself, that although it occurs in Southern 
Europe and the Mediterranean Islands, it has originally been 
introduced there. If we must reject the LinnsRan name, for 
which 1 can see no reason, it would be infinitely better to adapt 
a synonym nearly as old, in preference to a new and unsuitable 
term, in which case Miller's name, by common rule, would claim 
precedence over that of M. DunaL 

A considerable difference is observable in this and the pre- 
ceding plant, both in habit and in the stnicture of its flowers. 
It is a species well known, and frequently found in gardens in 
England. The barren spines measure 8 to 5 lines, but the gem- 
miferous spines are much longer : the leaves are usually from 
9 to 15 lines long, I^ to S lines broad, and attenuated into a 
slender petiole ; the pedicel is 2 lines in length, the culyx is 
I line long ; the tube of the corolla is a little curved, 5 lines 
long, 1 J line diameter in the middle, 2^ lines in the mouth, the 
rounded glabrous segments being I J line in diameter. A spe- 
cimen in Sir Wm. Hooker's herbarium from one of the Canary 
Islands (Palma, Bourgeon^ no. 924), affords a good example of 
what has been before said respecting the variation 6f habit and 
difference in the size and sliape of the leaves sometimes found in 
the same individual. One branchlct bears some short, stout, 
bare, axillary spines, little more than 8 lines in length ; but 
other axils that are without spines, produce a single large fleshy 
leaf from 2 to inches long, and ^ an inch broad, somewhat 
obtuse at the apex, and attennated into a petiolar base; another 
straight branch, 18 inohes long, is beset with numerous straight 
baixj spines, 1 to lA inch long, accompanied by separate alter- 
nate leaves^ 8 to 6 lines in length, 1 to 3 lines broad, and with- 
out flowers ; a third, ond more fragmentary portiofl, has a single 
spine, 2| inches long, bearing three small bare spines, each 8 
Irnes iU icngth, aUd a single spineless nodose axil, producing five 
fasciculated leaves, about an inch long, and 8 lines broad, with 

♦ A drawing with detail! of this plant is shown {he, cil.h plate M B. 
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four flowers, the peduncles of which are 4 lines in length ; in all 
of these the corolla had fallen off, leaving the ovary encircled by 
its indiirial cup and the pei’sistent calyx. 

3, Lf/cium Jndicum, II. Wight, Icon. tab. 1 403 glabemmum, 

ramis flexuosis, rumulia divaricatis, apicc spineacentibus, vel 
abbreviatia, spinosia, spinia inferioribus uadis ; foliis c genamis 
fasciculatis, vel altemis, spathulato-oblongis, imo anguatc 
cuneatU, eessilibua ; flonbus (in specitninc) subsolitariis (in 
icon. cit. fasciculatis), calyce pedicello aubaequilongo, tubuloso, 
5-costato, dentibus cum costia coutinuia, siuiibus rotundatis 
demutn injequaliter fisais : corolla (sicca) pallide flava, infundi- 
bulifonni, tube calyce 4-plo loiigiore, glabro, limbi laciniis 
rotandia, ciliatis, tubo 4to brevioribus : stain iiiibua glabris, 
valde iniequalibus, paullo supra basin tubi insertia, quorum 
2 inclusia, 3 subexaertis ; stylo exserto : bacca globoaa, pi»i 
magiiitudine, apiciilata, scininibus paucis. — Penins, Indisc 
Orientalis. — 1 >. in herb. Hook. Guzxerat et Scinde (Siocks, 

n. 112; Dr, Thorn son, ii. 57). 

In this very distinct species the leaves vai*y considerably in 
form ; Dr. Wight received his specimens from Dr. Stocks, and 
from the notes accompanying it, this distinguished botanist was 
led to infer that it might be only a variety of L. Europmm ; in 
those notes Dr. Stocks talks of its bearded Btameus, evidently 
confounding his own specimens with another species growing in 
Scinde. In Dr. Thomson’s plant the leaves are fasciculated, 
obovate-lanceolate, 4 to 6 lines long, 1 to 11 line broad; the 
peduncle is 1 line long ; the calyx, 1 ^ line in len^b, is tubular, 
with long obtuse teeth ; the corolla is contnu ted below, its tube 
being smooth and 4 lines long, its border having five rounded 
ciliated segments 1 line in diameter ; the membranaceous fila- 
ments are quite smooth and included, two of them measuring 
2 lines, the other three 3 lines ; the style is 4 lines in length ; 
the ovary, supimrted by a closely adnate gland, is surrounded at 
its base by the indiivial cup of the corolla. The specimens from 
Ouzzerat have leaves 12 hues in Icu^h and 4 lines in breadth ; 
those from Scinde are obovate or oblong, 8 lines long, 8 to 4 
lines broad ; the pedicels, one or two in each axil, arc 2 lines in 
length 

4. Lvcium oxycarpum^ Dun. in DC. Prodr. xiii. 618. Lycium 
Afinim, Drige.~C. B. S,— r. s. in herb. Hook. {Drige). 

The specimen above quoted is certainly distinct from L, A^m \ 
it is entirely smooth, with large knotted glands in the axila, out 

• This species with analytical details is seeii (/w?, oft.), pUte 64 C. 
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of which the spmes grow ; the leaves are 9 to 14 lines long, 2 to 
2f lines broud ; the pedicels are 5 lines long, the smooth cup* 
shaped calyx is line long, the points of the angular teeth being 
tomentose ; the corolla is tubular and smooth, the tube being 
8 | lines long, 1 ^ line diameter, with small round segments | line 
diameter: the stamens are included, the filaments being dilated at 
the base, and inserted near the bottom of the tube, and are almost 
its length, subequal, slender and smooth : the style is exserted*. 

The variety a. grandijlorum of M. Dunal appears to be Lnjcium 
austrimm, nob. ; var. parviflorum and 7 . angustifolium may 
probably be small-leaved varieties of L. oTgearpum, but it is im- 
possible to judge of this without examination. 

5. Lgdum intricatum, Boiss. Blench. PL Nov. Hisp. 143 ; Voy. 
Bot. Esp. n. 1215 ; Dunal in DC. Prodr. xiii. 625. — Hispania 
et Africa Boreali. — v. s. in herb. Hook. Oran. Balansa^ n. 659. 

In this specimen the spines are approximate, thick, horiaontally 
spreading, 1 to 1 | inch long, bearing numerous fascicles of 
leaves larger than those described by M. Dunal ; they are from 
4 to 6 lines long, 1 line broad: the peduncles are 2 lines long; 
the calyx, slightly pubescent, is 1 line ; the tube of the corolla, 
quite glaWous, is 6 or 7 lines long ; the lobes of the border are 
nearly orbicular, smooth, and 1 line long ; the filaments are quite 
smooth, and fixed in the middle of the tube; two of the anthers 
reach the mouth, one is shorter, and the two others arc a little 
exserted : the style attains the length of the lower anther f. 

6 . kalophgllum, Welw. MSS. n. sp. ; — fruticoaum, nunc 
2 -pedale, nunc vix 2 -uneiaIe, giaberrimum, ramulis virgatis, 
costato-angulatis, iuermibusvel spinosia: foliis subfascieulatis^ 
valde polymoqihis, oblongis, utrinque acutiusculis, vel obtusia 
Ct spatfaulatis, crassissimis, gkhris, vix petiolatis; floribus 
^aolitariis, calyce tubulw, 5-dentato, pedicello subsequilongo, 
ooroHse glabne lociniis rotundatis, ^t>o mfundibuliformi 6 to 
brevioribua.-— Lusitania.-— u. a. in herb. Hook. ; ad rapes mart- 
Hmasprope l^gos et Gabo S. Vicente {JVelwiek. herb* Algarv. 
n.Tl7). 

A very distinct species, varying greatly in its height, form, 
and aspect, and in the sise and shape of its fleaky leaves : those 
of ^he shorter plants are more fleshy and spathulate, 3 or 4 lines 
long and 1 line broad; thf^ larger plants have straight braiuihei, 
witn spines | to inch long, with leaves 5 or 6 lines in length 
peA 2 or 3 lines in breadth; the peduncles are 1 Une long; the 

* Fora diwwing and dstaii of this species see {he, pbte 64 D. 
t A dftilwf wSh detaili of this t^Mcies is sfaoam (he, plate 54 £, 
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calyx, of the same length, is narrow, tubular, with five short e^ual 
oiliate teeth ; the corolla is narrow, slightly funnel^shajjed, a little 
curved, smooth, 5 lines long, with five nearly orbicular segments, 
I line long, with ciliate margins ; the filaments ar(‘. smooth, in- 
serted below the middle of the tube, two of them reaching the 
mouth, two somewhat shorttu*, with the fifth intermediate*. 

7t Lycium orientate (n. sp.) , — raiiiulis griseis, substriatis, vir- 
gatis, spinortis, spinis longis, gcinmiferis ; foliis fuscic\ilatis, 
aut alternis, lineari-spathulatis, in petioluin graeilem atte- 
nuatis, glaberrirnis, aut pubescentibns ; Horibus solitariis, pe- 
dicello calyce tubuloso sabieqiialiter 4— 5-(l(‘ntato ciliato 2plo 
longiore ; corollfe glabrte laciniis brevibus 4-5 oblongis, mar- 
gine subeiliatis, tubo anguste cylindrico superne pauUo latiore 
4to brovioribus, stainiuibtis inclusis, 4-5, subiequalibuH, fila- 
inentis gjabris, tubo 4to brevioribps, aut hens oblongis, basi 
cordatis, apice connectivo excurreiite niucronatis, faucem attin- 
gentihus ; stylo elongate, ca]>illari, apice incurvo, exserto. — 
Asia Minor et Arabia . — %\ $, in herb. Hook. Smyrna. Arabia 
Petrera (15. Boissier). 

This species is nrobably c;ominon throughout the Levant, but 
has been confounded with L. Europmm and L. Barbarum, from 
both of which it is quite distinct. The two specimens above 
cited differ much in appearanej*, tlie Smyrna plant having much 
larger, lineor, subulate, veiuless leaves, generally alternate, some- 
what thinner in texture and quite smooth ; that from Arabia has 
shorter, spathulate, crisj), fasciculate, pubescent leaves, and some- 
times tetmuierous fioweri^, but in the form of the calyx, the length 
of the tube of the corolla, the shape and size of the segments of 
its border, the very short similar glabrous stamens, with aingu- 
iarly nmeronate anthers, the two specimens quite agtTC. The 
latter plant has quite the habit and appearance of L. ikirlmnm, 
hut it differfi in the greater length of the tube of the cproll% its 
shorter and entirely smooth stamens and raucronate anthers. 
The iSmyrna specimen gniatly resembles L. Europmm in appegr- 
ance; its leaves are 12 to 15 lines long, 2 lines hroad; the 
pedicel is 2 lines long, the calyx 1 line, the tube of thcjCorplla 
5^ lines, its segments 1\ hue. In the Arabian jilant the leaves 
are 3 to 6 lines long, 1 line broad, obtuse, slightly pufaesicellsit j 
the peduncle is 2 lines long, the narrow tubular ealyx often 
line long, the tube of the Corolla 4^ lines, the segments 1 liiie. 
and the filaments are barely a line in lengtht. 

8. Lyciunt Pereicum (lu sp.) gfetberrimum, nunulis valde 

♦ Tbi» species with ftnalytical details is shown (loet eii.) pkte F. 
t A drawing with details of thk tpmm H show a cit.) in plate»65» A. 
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bn*viter spiocraiB'; foliis B|>athiilato«obovatb vel oblongia, 
ID iiodis glonieroaift faseiculatb ; flmribufl golitariis, oaly<^ 
vuloy tubuloBOy Bubaequaliter 5-deDtatOy margins eiliato; corolla 
violaoea^ glabra, longc et aiigaate tubuloMa, superne paullo 
ampliata, limbi laciniis 5, ovati^, margine subciliatia, tubo 
sexto brevioribus, staminibus medio insertis, glabris, 2 bre- 
viasimis, 2 fauce vix exaertia, 1 intcrmedio incluso ; stylo tenui, 
stigmate exsorto. — Arabia. — v. i, in iwrk. Hook: (Aden, in 
moritimifi. Dr. Hooker) ; (idem, Dr. T. Thomson). 

Near L. orwUale, but much more gnarled aiid stunted in its 

f growth ; its corolla more slender, its stamens very unequal in 
engtbj and its anthers not furnished with the same long mucro- 
nate point* Its branches are somewhat dexuose, with rather 
close internodes, and a spine grows out of eacih salient node j the 
leaves are 3 to 9 lines long, ^ to 2 lines broad; the peduncle is 
2 linei^, the calyx 1 hne, the tube of the corolla 5 lines, its seg- 
ments I to 1 line long : the shorter stamens are 1 line, the inter- 
mediate 2 lines, the longer ones 2^ lines in length : the flowers 
are blue purple 


Filamenta bast hirmta. Sp. 9 ad 14. 

9. L^ium Austrinwn (n« sp.) ; (an L. ow^^oarpum, var.a.arandi- 
florum, Dun. in DC. xiii. 518 ?) — ramosum, inerme, vei rarius 
breviter spinosum; ramulis tortuosis, subnitidis, grosse no* 
dosis, nodis approximatis, creberrime folioais ; foliis 5-20 e 
nodis fasciculatis, glaberrimis, longe lanceolatis, obtusis, vel 
acutiusculis, in petiolum tenuem spathulatis ; floribus e fai^* 
culis 2*5, pedunculis folio brevioribns, calyccque tubulmo 
4-*5-dGntato Splo lougioribus; corolla majuscula, tubulosa, 
aubiucurva, imo crassa, coarctata, glabra, intua paullo infra 
inaertianem staminum pubeactinte, limbi laciniis 5 rotundatis, 
nervosis, glabris, tubo (h*8vo brevioribus, staminibus valde 
ina^ualibus^ filauientis e qtiarta parte tubi orientibus, imo 
getitculatia et glabris, mox lougiuacule lursutis, dein glabris, 




1 multo bteviori inserto ; stylo filiformi, apice 
onuuiuscolo, incurvo, exscrto.-^In Africa Austndi.— v. c. tn 
herb. Hook. Gamka liiver {Bterke), 


A plant with large oonspicaous flowers like those of L. Afrum, 
b«t narrower and paler ; the leaves are much larger and more 
crowded ; it differs nfotf^ver, essentially, in the structure of the 
fliprerst The leaves are comparatively thin in tmeturo, veinless, 

nearly an inch long, including the slender petiole, and 1^ to i 

1 

♦ This «{ieQiei with analytical details is delineateil (loe. cU.) in plate 05 B. 
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liaea broad ; the peduncles are 6 lines long ; the tubular calyx 
2 lines, the tube of the corolla 8 or 9 lines, the segments are 
1 to line long*. 

10. Lycium hirsutum, Dun. in DC. Prodr. xiii. 521. — C, B. S. — 
V, s* in herb. Hook, {DrPge^ 7860 b), Graham^sTown {/JwMer- 
ford). 

This is well distinguished by the rather dense pubescence 
which clothes the stemlets, the spines and tlie leaves. In Drfege^s 
specimen the leaves are elliptic, oblong, acute, attenuated at the 
base into a slender petiole of one4bird the length of the blade ; 
the total length being 9 to 12 lines, and their breadth 8 or 4 lines. 
The specimen from Graham^s Town is much more branched, the 
branchlets and spines are nearly at right angles and densely 
beset with clusters of leaves : here the petiole is nearly obsolete, 
the leaves are only 3 or 4 lines long and 1^ or 2 lines broad : 
the flowers, upon an extremely short peduncle, are nearly sessile : 
the tubular and very pubescent calyx is larger than in the. other 
specimen, its tube being 2 lines, and its nearly canal linear teeth 
being widely spread and 1 or line long: the tube of the 
corolla is 4 lines long, nearly cylindrical, with a border of five 
rounded oblong st^ginents, ciliated on the margins, nearly a line 
in length : the stamens are nearly equal in length, inserted con- 
siderably below the middle of the tube, hirsute for about one- 
fourth their length, and reach the mouth : the flowers in this 
specimen are in a bad condition t> 

11. Lycium arenicolum (n.sp.); — spiuosum, glaberrimum, rumis 
#co8tato-angulatis, ramulis superioribus elongatis, subvirgatis, 

inferioribus in spinis nodosis abbreviatis, nodis osseis, nitidis, 
cupulatis, utrinque lateraliter in c<istis decurrentibus ; foKis 
creberrime faseiculatis, sessilibus, linearibus, carnosutis, acutis; 
floribus 4-nieris e fasciculis solitariis, brevissiinis, pednnculatis, 
calyce ineequaliter 4-dentato, dentibus ciliatis ; corolla parva, 
tubulosa, limbi laciniis 4 oblongis, ciliatis, tube tertio l)revi- 
oribus ; staminibus inacqualibus, paullo supra basin 1 

parum exserto, 2 faucem attingentibus, quarto breviori incluso, 
filamentis basi hirsutulis ; ovario induvio corollse cirovtmdato, 
et disco carnoso rubro arete adnato suffulto ; stylo apice in- 
crassato exserto. — C. B. 8. — v, s, in herb, ffook ^ ; in arenosis ad 
Orange River {Bu,rke), 

This plant has greatly the habit and appearance of L, ieme, 

♦ A fi^re of this specie* with sectional details is given (loc, eit^ 
plate C. 

t This species with sectional drawings is represented {ho, eit) iu 
an D. 
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and is remarkable for the cupular nodes that project from the 
axils, and that are decurrent on each side wkh the angles of the 
stem : five to ten leaves grow out of each node, and are 5 to 7 
lines long, J line broad : the peduncle is barely longer than half 
a line, the (^yx 1 line, the teeth of the corolla 2^ lines, the seg- 
ments of the border { line long^. 

12. Lt/cium Qmjcladum (n. sp.) ;'-^ramosissimum, glaberrimum, 
ramis patentibus, ramulisque angulatis, longiusculis, apice 
spinosis, nodis approximate, osseis, cupulatis ; foliis parvuUs, 
4-^7 hinc creberrime fasciculatis, spathulato-linearibus, camo- 
sulis; flocibus e fasciculis solitariis, breviter pedunculatis, 
calyce glabro, poculiformi, suba^ualiter 5*dentato, dentibus 
acutis subciliatis, corollie tube infundibuliformi glabro, imo 
intra calyccm piloso, limbi laeiuiis pvatis, tubo 4~5to brevi- 
oribuB, inargine baud ciliatis, staminibus non longe a basi in- 
sertis, filamentis imo glabriusculis, dein longiuscule hirsu- 
tubs, superne glabris, 2 longioribns exsertis, 2 medianis fau- 
cem attingentibus, quinto breviori incluso. — C. B. 8. — e. a. in 
herb. Hook, Uitenhage {Harvey^, 81). South Africa (Burke), 

A plant with much the habit of L, tetrandrum, but with more 
fleshy and broader leaves : the leaves are 8 or 4 lines long, ^ line 
broad; the pedicel is 1|| line, the calyx 1 line in length, the tube 
of the corolla 3 or 4 lines, the segments of the border roundish 
or oval, I line longf. 

13. Lycium roridum (n. sp.) ; — viscoso-roridum, spinosissimum, 
* intricato-ramosum, ramis fuscis, glaucis, striatulis, nodosis, 

flexuosis, ramulis spinosis; foliis parvulis, 2-10 creberrime 
fasciculatis, spalhulato-oblongis, vel ovatis, carnosis, pallide 
glaucis, glandulis miniitUsimis viscosis ntrinque punctatis, 
ptlisque brevissimia sparse scabridis vel interdum glabriusculis ; 
floribns in medio fasciculomm solitariis, pedunculatis, calyce 
aubtuhuloso, lequaliter profunde ct acute deutato, caruoso, 
punctis glanduiosis pili^ue brevissimia munito, oorollie tubo 
mfondibuliformi glabro, limbi laciniis ovatis, tubo 4to bre- 
vioribus ; staminibus infra medium insertis, imo pilis articu- 
latis longiusculis dense lanatls, hinc superne glabris, ineequa* 
lihas, omnibtis exsertis, baoca globosa, p^rv^ pallida, muero- 
nulata, calyce cupulato, dentibus vecurvis sdmta. — In Africa 
Austndi. — v, e, m herh^ Hook, (Burke)* 

This plant, from its close external resemblance, would readily 

* A drawing of this species with analytical details is shown (loe, ct/.), 
plate 66 £, 

t An outliiie of this spedes with details is seen (loo. eit,), plate 66 F. 
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be confouDded with L. if^ycladum^ but on careful examination 
it will be found extremely different* fleshy leavea are 1 or 3 
lines long, i line broad, cuueate below, with numerous yellowiah 
immersed shining glands on both surfaces; tl>e peduncle is 1^ 
line long ; the tube of the calyx is equal in length to the five equal 
erect divisions, which arc | line long ; the tube of the corolla is 3i 
lines; the segments of its border i line long; the berry is nearly 
2 lines in diameter, 2-celled, containing eight glaucous-brown, 
oval, compressed, and somewhat cochlcate seeds ; these ai*e affixed 
to the lower portion of the dissepiment, which is numibranaceous, 
and slit in the middle of the upper portion, as in the Dubvmete^. 

14. Lycium acutifolium^ E. Meyer; Dunal in DC. Prodr. xiii. 
519. — Pro char, floral, a cl. Diinalio donate, substit. ; ca- 
lycis dentibus a'qualibus, brevibus, acutis, ediatis, corolte 
glabrse laciniis 5 ovatis, tubo supeme valdc arnpliato, baai an- 
gustisairao, 4to brevioribus, glcmris, starninibus imequalibus 
baud procul basin inaertis, imo longiuscule hirsutis, supeme 
glabris, 2 longe, 2 paullo exsertis, quinto multo breviori in- 
cluso; stylo exstTto. — C. B. S. — j?. m herb. Hook. (Driye 
sub nomitie L. acutifolium b. E, M.) 

A very distinct species, remarkable for its thin, membra*^ 
naccous, spathulate, oval, fasciculated leaves, and its very long 
peduncle. The leaves are B or 4 lines long, IJ to 2 lines broads 
attenuated at base into a slender petiole ; the very smooth pe** 
duncle is 6 lines long ; the calyx is 1 lino ; the tube of the corolla, 
contracted below, is in its upper portion aubcampanulate, 3 lines 
in length ; the segments of the border being 1 line longf. 

Filamenta paull) supra basin glabra, max globula pilorum 
donata. Sp. 15 ad 22. 

15. Lycium Afrum, Linn.; Dun. in DC. Prodr. xiii. 621, cum 
aliis synonymis et citationibus auctomm,*— Pro char. flor. cl* 
Dunafii suostitut. sequent.; — calyce glabro> ««epe margine 
flosculoso-puberulo, majusculo, campanulato, ssqualiter ac bre- 
vitcr 5-den tato, demum 2-8-fid(i; corolla conspicua, inftindi- 
bnliformi-campanulata, imo breviter coaretata, ^bra, Kmbi 
laciniis 5, subrotundis, tubo 6to brevioribus, renexis ; stami- 
nibus subsequalibiis, inclusia, faueem non attingentibus, fila- 
mentis imo geniculatis, nudis, mox fasciculo pilorum donatis, 
dein superne glabcrrimia.— Africa, pnesertim in C. B. S. ; an 
in Africam Borealem, Hispaniam, et Lusitaniatn iniroductum f 

♦ This species with full details is shown (he. odX plate fit* A, 
t A drawing of this species with iletails U seen (Uc. cit,), plate 66 B. 
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m herh^ phnmi$, G. B/ B. ; ini^r aUa^ spee. Dr^e 
[mb mmnim L, rigidim\ b* Thunb.)* 

Thifi is a welUknowa spedes^ long cultivati^d in l^^tirope, con- 
tpicuous for its large crimson flowers and copious small folijeige. 
The ^cimcn above quoted from Drfege/s collection, and described 
by M. I>tt«al in the ‘ Prodromus/ p. 528, as L. var, an- 

jmsHfoUumy Dun., appears to tne without doubt a true L, Afrum, 
Specimens from different parts of Southern Africa vary in the 
length and thickness of their crowded fasciculate leaves, and the 
species is easily distinguished from all Others by its broad calyx 
and large' dark-coloured corolla. The species L. propinguum 
(DC. Prodr. xlii. 520) was founded by G. Don (Diet. iv. 459) 
simply Upon Thunber^s description of L. Afrum in ^ Linn.Trans.^ 
ix. 168 * here, the words folia uuguiciUaria arc tmiskted, 
‘^loaves a nail loug/^ which M. Dunal baa rcconstrued into 
folia pollicariii to me it appears that Tbuuberg meant to 
express the essentid feature of unguiculate or spathulatc leaves : 
under this more probable construction there is absolutely nothing 
in I'bunberg^s character at variance with what we know of L, 
Afrum^* i. 

16. Lycium camomm, Poir. Dunal in DC. Prodr. xiii. 522. — 
C. B. S. ; an i. Afri mera varictas ? 

Not haviug met with any' specimen of this reputed species, 1 
cannot form a decided opinion respecting it, but from the pub- 
lished descriptions, no very essential difference is appreciable be- 
tween this and the preceding species : the principal distinction, 
and that derived fi^m cultivated speoimensi consisU in its some- 
what smaller berry b^ing of a deep blue, while the other is of a 
blackish red colour, a mere difference of shade. M. Dunal, from 
a specimen cultivated at Montpelier, says it is very close to 
X. Jffrum, differing only in its smaller stems, fewer spines, 
thicker, shorter and paler leaves, and in a more gi^niah hue in 
the colour of the corolla : a considerable difference in both these 
respeets is often witnessed in indigenous spectmons of X* A/rum ; 
it ones not therefore appear, that the validity of the species rests 
upon very satisfactory grounds; and this is confirmed by the 
faC^tbat anlong the numerous collections brought ffom all parts 
of tba Cape eomny during the last few years, no specimen appears 
that tnn be to this spedes. 

17 . gUmmm (n. sp.) ;~8pmosum, glabcj;rimum, Intrj^ 
eato-ramesum, rlmulis rugoso-rimosis, vel Issvigatis, juniori* 
bus niveiSf spinis smpius brevibus, nudia, ex axuUs strumoso- 

a of this species with its floral analysts is shown (/oe. eift,), 

^ Ser.2. To/.xiv. 2 
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nodosif); foUis e nodis 5->l(^ laaeiavi«tia, nngiiatissitne linco^ 
carnosoljjs gIauco~pa]lidis ; floribwi in fftacienik «cdi- 
tBT’m, folio paullo longioribus; pedunculo calyce tubuloao 
glabfo membranaceo breviter et insequaliter 5-dent«to demtun 
fia^o Bubdupio longiore ; corolla glabra^ infnndibulifonni; pftl* 
lide flava, iruo coarctata^ limbi laciniia oblongiB, obtnais, reti- 
culato>pictis> tube tevtio brevioribua ; ataminibuB 5, subiequa- 
libus, exsertis, filanientia gracilibus^ imo breviter piloaiOi 3 
paullulo longioribus, tubo faaciculis totidem .pilormn cum 
insertione istorum alternia intus donate ; Btylo capillari, 
apice inflexo, exserto. — In Persia boreali. — v. s. in kerb. Hook, 
[Aucher Eloy^ n. 5035). 

This is a plant of very gnarled aspect^ with prominent warty 
nodes, of a pale glaucous hue, and with pale flowers half the sise 
of those of L. It is vfery distinct from i* Barbanm, with 

which it has probably been confounded. Its leaves arc from 6 
to 7 lines long, i or ^ line broad ; the peduncle is 3 linoi in 
length ; the narrow tubular calyx is 1^ or 2 lines long, 1 lipe in 
diameter ; the tube of the corolla measures 4 lines, and the aeg^ 
ments of its border 1 4 line, and, excepting tiie five tufts of hair 
placed alternately with the stamens, between their insertion, it is 
quite glabrous 

18. Lycium echinatum, Bun. in DC. Prodr. xiii. 618. — ^Adehar. 
cl. Dunalii post descr. calycis, adde ; --corolla infundibultformi, 
pallida, 4-mera, imo coarctata, limbi laciniis rotundis, margine 
ciliatis, tubo 4to brevioribus ; staminibus 4, (quorum 2 alteis 
natim longioribus, exaertis, aliens fauoem attingentibus, Sla<» 
mentis supra coarctationem tubi glabri ipsertis, hinc nudis ei 
geuiculatis, mox fasciculo piiorum donatis* — €. B. 8.—^. t* in 
herb. Hook, {Drige^ 7870). 

The specimen above cited is quite fragmentary, and is remark** 
able for the extreme smallness df its fasciculate tihe 

brancblets appear angular and glaucous, with a few short l|4iiaa, 
a.nd out of each nodose axil arises a fascicle of small narrow 
linear leaves, 1 line, rarely 2 lines long, and | line broad ; hut of 
the of these a single fiower is seen, the peduncle being 1 line 
in len^h ; the calyx with four small equal tei^tk is 1 line long ; 
the tube of the corolla is 2 linei^ mth four orbicular segments 
4 to I line long : the insertion of the stamens is at. a point one- 
fourth from the bottom of the tube, which is quite glabrous, eai- 
eepting a few ciliate hairs on the margin of the segmentsf. 

* This specks with analyticsl details is seen {he, cil.), plate 66 D. 

reg^ittatkm of this pkat with its fiovsl analysis k given (he* oh,), 
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19« fj/ifcmn ieirimdhtm, Thuitb. Linn. Tmns. ix* 154* tab. 16 ; 
Buw in DC. Prodr. sriiii. 516. Lycium horriduxn, TklitA, 
tor, eii. 162. tab. 17 ; Jhmal, he. cit. 616 ; — intricato-ramosis- 
apinosum^ ramulia patentibus^ nodolosia^ foUts e nodis 
fascioniatisi obova^is; vel ^iptico^oblongia^ basi in potiolum 
hreviBatnmm attenuatiSj craaainaculis, glabria ; floribui 4»meris 
in faaciculis^ aolitariU^ peduncolo brevissiroOi calvce poeuli.* 
hrmi, glabro, 4.co«tato, 4^dentato, dentibm brevibns ciliatis, 
ooroUa glabm^ infandibuliformi, liinbi laciniis rotundatisi 
margtne ciliatis^ tube 4to brevioribus; staminibns 2 lolngi- 
oribua exaprtia, 2 alteruis l^acem attingentibua, filamentis 
longe supra inedium inaet*tia» hinr* geniculatis^ uudia^ et cum 
faaciculis totidom pilorutn tube adnatia alternia, mox globula 
pilorum donatisi supernc glabria. — C.B. S — v. r. in herb. Hook. 
[Drige^ 7872). — Uitenhage [Harvey^ no. 865), — In herb, meo, 
Uit^nbage (Harvey, no. 1034, mb nomine Ltjemm hortidum). 

Upon the same sheet in Sir Win. Hooker^s herbarium I find 
four specimens of DrJtge’s collection^ all fragments and very bare 
of leaves ; two of these agree with the figure of Thunberg’s 
L. tetrandrum, the others, evidently younger branchleta, answer 
to his L. horridum ; the structure oi the fiowers being exactly 
alike iu both. I cannot perceive, in the copious dtsscriptions of 
these two species by M. Dunal above quotea, anything that can 
constitute valid differential characters; we may therefore con- 
sider them as identical, as Sprcngel long ago determined ($yst. 
i. 700 ). 'fhe older leaves are fleshy, 8 linos long and ^ line 
broad ; the younger leaves arc obovate, 2 lines long : in Dr. Har- 
vcy^s specimen the leaves are obovate, spathulate, 7 lines long, 
21 lines broad ; the peduncle is 1 ^ line, the calyx 1 line, the 
tube ot' the corolla 3 lines, the segments rf its border ^ or | line 
long’**. 

20. Z^cium tenuCi WiUd. ; Dunal in DC, Prodr. xiii. 616. — Pro 
char. flor. cl. Dunalii substit. ;~pedonculo calyce paullo Ion- 
giore, calyce glabro, tubuloso, reticulato, sub^ualiter 5-den* 
tatOi dentibus brevibus ciliatis ; corolhe tubo mmndibuUformi 
imc' coarc^to, calyce 3plo longiore^ limbi laciniis 6 erectis, 
tubo Spin brevioribus, Issvibus, staminibus vatde inatc^uaUbus, 
inedium tubi inaH^rtis, 2 longioribus multo exsertis, 1 me- 
diano faucem attingente, 2 brevtoribus inclusis ; fllamentisimo 
glabris ct getitcularis, mi’s: toi^iculo globoso pilorum barbatis^ 
inde gliduns.— C« B. S- — v.o, in herb. Hook. (Drige^ lito nothim 
L. tem$e.) 

^ An outline of this speeles and section of its flower is shown (toe. eii,), 
plateflflP. 
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This is a mere fragmentary specimen, agreeing suffidentlv 
with Willdcnow's description, but whether it be identical witn 
the original, or it be the same as that described by M. Dunal, 1 
have no tiieanS of judging. The foregoing diagnosis is therefore 
only founded upon Dirge’s plant above mentioned : it consists of 
a branchlet 5 inches long, with spinous axils } inch apart ; the 
spines arc slender, bare, 3 or I lines long, each springing out of 
a crowded fascicle of leaves, which arc ^pathulately linear, 3 to 5 
lines in length and line' broad ; a single flower arises out of 
each fascicle, the pcciiiiiclc being “i lines long; the smooth calyx 
is line long, with live short rather equal teeth; the tubt'. of 
the corolla is 3 lines long, and the oblong segments of its border 
1 line*. 

21. Lycium eiViem/m, Thunb. Trans. Linn. Soc. ix. 152. tab. 16; 
Dunal in DC. Prodr. xiii. 510. Lycium apiculatum, Thin, loc, 
cit. 517. Aeocarrthcra Lycioidcs, (L Dun. Cestrum Lycioidcs, 

B. S. 

With these plants 1 am wholly unacquainted, but from the 
descriptions quoted, uo specific difference is perceptible between 
them, as was suggested by M. Dunal hiujself, 

22. Lycium pcndu/hiuin (n. sp.) ; — niniosuin, mmulis gracilibus, 
pendulinis, annotinis strumoso-nodosis, subnudis, apicc Bpi- 
nosis, junioribus foliosis, foliis e cupula oswia axillari fascicu- 
latis, lincaribuH, acutis, in petiolum tenucm imo angustatis, 
eveniis, glaberriinis ; flore e fascicule solitario, pedunciilo gra- 
cili, calyec 4plo longior^*, calyce tubuloso, breviter ac subie- 
qualiter 5-dcntato, corolla infundibuliformi, imo intra calycem 
coarctata, ct I'Xtus pilosa, superne glaberrima, limbi laciniis 
oblongis, venosis, tubo 4plo longioribus, stamiiiibuB inaequa- 
libus, uno longiore exserto, 2 f^ueem attingentibus, 2 brevi- 
oribus inelusis : filamentis supra coarctutioncm tubi iusertis, 
hinc nudis ct gcnieulatis, inox fasciculo globoso pilortiixi mu- 
nitis, superne glabris ; stylo filiformi, exserto. — -C. B. S. — v. s. 
in herb. Hook, sub nom. L. Afiiiw var. pendulum, N, ab E. 

Tliis plant accords more with L. tenue, Dun,, than with L. 
tenue, Willd. ; its branches arc vci’V slender and pcndulouB : the 
leaves are 4 or 5 lines long, ^ line broad ; the peduncle is 8 lines 
long ; the tubular calyx 2 lines, with five short erect teeth ; the 
corolla is 3 lines long, and the oval segments of its border to ^ 
of its length t* 

♦ This species with sectional drawings is seen {loc, cit,), plate 67 A, 
t This plant with floral details is shown {loc, cit.), plate 67 B. 

[To be continued.] 
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II. — Additions and Corrections to the Arrangment of the Families 
of Bivalve Shells. By J. E. Geay, Pb.D., F.R.S., V.P.Z*S. 
&c. 


One of the advanta^s, and not the least, of preparing and pub* 
lishirig a revision of the state of our knowledge on any special 
subject, such as the animals of Bivalve shells, are the additions to 
that knowledge which its publication induces. During the time 
niy former paper was in the press and since its publication, I 
have had an opportunity of looking over more than a thousand 
molluscous aniinuls, and of exanunnig the ai\iinals of more than 
fifty species of Bivalves belonging to nearly as many genera, 
some of them not before observed, which has r<‘nd(Ted it ncces* 
sary to make several corrections and important additions to my 
former communication. 

There must be added to the family Venerida the genus Cgpru 
cardia of Lamarck and its subdivisions : all thwse animals have 
two short separate siphons and a small pedal opening. 1 have 
examined the animal of Trapezium angulatum. 

Mittrd has described the animal of what h(‘ calls Corulfiophaga 
dactyhiy but M. Petit informs us that the shell intended is the Car* 
dxta Lithophagella of Lamarck found in th(‘ Mediterranean, and 
not the Ctjpncardia CoraUiophaga of that author, which is only 
found in the West Indies. This animal greatly resembles that 
of Trapezium angulaium, and should be the type of a new genus 
which may be called Lithophagella. The Cypricardia vellicata 
and CoraUiophaga oblonga have similar animals, but all these 
genera require revision. 

In the Ilevisiqn, vol. xiii. p.410, 1 placed Astartidee in the ordex' 
Vmeracea, because Prof. E. Forbes in the ' British Mollusca,^ 
i. 461, described the animal of the genus as having the mantle 
freely open with plain margins ; slightly united posteriorly at 
two points, so as to form two siphmal orifices with simple edges, 
and at pi. M. fig. 5. figures the animal of Astarte sulcata with 
two aipnonal apcrtuixjs ; at p. 466, he further observes on this 
species, the siphonal openings are quite sessile, and but slightly 
separated from each other and at p. 466, he states that the 
hnimal of A, compressa has ** sessile siphonal orifices,^^ 

I was aware that Philippi (Wiegmann^s Arebiv, 1839, 125, 
copied Ann. and Mag. Nat. Hist. vol. iv. p. 297) had described 
the animal as like Cardita, with only a single anal opening, but 
placed more faith in the latter deswiption. 1 bavp however had 
an opportunity of examining the animal of Astarte striata from 
Greenland; which appears to be the same as the A. commessa of 
the * British Mollusca,' and find the description of Philippi cor* 
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I’ect, and tliat it has only a single op(*ning like Crassatella and 
Cordita. The family must, therefore, be removed to the ordtir 
Unionacea, between CardifieUe and ('rassafelladee, differing chiefly 
from the latter in the external position of the cartilage. 

Most probably, when th(^ animal of Astartc is alive, the hinder 
portion of the mantle near the anal aperture forms a siphon-like 
aperture, as is the case in Crenelia and in many of the other 
Lucinacea, It has been suggested that perhaps the leaves of the 
mantle are united tog(‘ther and form a siphonal aperture when 
the animal is alive, but separate when the specimen has been kept 
in spirits ; however, there is not the slightest appearance of any 
such union on the suiface of the mantle, and it certainly is not 
the case with Crenelia, Mytiliis, Unio, Anodon, and other animals 
which are without a branchial siphon, and which have an imper- 
fect siphonal aperture for the entrance of the water to the gills. 

CAiiniTiDyi!. This family may be thus divided : — 

A. The elonyatr hinder cardinitl tooth in left valve single, trigonal, 

upper lamina of it rudimentary or quite wanting. Shell strongly 
vosiate, cordate or ovate, 

1 . Venericardia, Shell short, cordate, hinder cardinal tooth 
triangular. australis, F. ajar, 

2. Cardita, Shell elongate, ovate, binder cardinal tooth elon- 
gate. C. antiquata, 

B. The elongate hinder cardinal tooth in left valve double, both 

lamvue equally developed, elongate. Shell elongate, oblong, 

3. Mytilicardia. Shell oblong, stmngly costate ; front hinge- 
tooth triangular, diverging ; anterior lateral none. M, Jeson, 
M. concamerata. 

4. Luzaria, Sliell obh)ng, strongly costate, front hinge-tooth 
compressed, anterior lateral tooth distinct. L, Pectineus, L, ra- 
diata, 

5. AzareUa. Shell roundish, compressed, dilated behind, 
atriated; front hinge-tooth elongate, compressed, similar and 

J arallcl to hinder; lateral teeth non . A. semiorbiculata, A,gu* 
emaculum. 

In Astariidif! I inserted Cypricardia sp. according to D^Or- 
bigny this was a mistake for Cordita sp. M. D'Orbigny both 
describes and figures Cordita sj>wrca, i, H2. f. 18, as having two 
distinct siphonal apertur<?s. I have not been able to see the 
animal of this sliell. M. Quoy describes the animal of Veneru 
cardia australis, Di'shayes figurt^d the animal of Cordita caly» 
culatn as having only a single anal siphonal opening, and thia 
is the case with the animal of the several species of Cordita 
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I have examined; but if there is not some mistake ia M. 
D’Orbigny’s description and figure of Cardita spurca, it must be 
a distinct genus ; however, perhaps he has been misled by the 
hinder part of the mantle being expanded behind during life, 
so as to represent a second siphon, wnich is only a false appear- 
ance, 

Tellmidct. — The genera Sanguinolaria and Soleiellina, which 
have been referred to SolemdtP] FragUia and Capsa, arranged with 
Venerida, should be referred to this family ; they have, like them, 
two elongated separate siphons, with large distinct fan-shaped 
retractile muscles, and the gills not produced iuto the siphons. 

Anatinida, — In the May Number of the ‘Annals^ (p. 413), 
I referred the genus Mytilimera of Conrad to the family Madia- 
larcada with doubt. In an examination which I have been 
enabled to make of typical specimens of Mytilimera Nutt alii, I 
think I have discovered the mark left by the shelly plate over the 
large subinternal cartilage ; and on comparing it with Anatina 
cuneata, I have as little doubt as one can have from the examU 
nation of shells alone (especially in an imperfect condition), that 
they belong to the same genus and the family Anatini(hr, As 
Mytilimera was published before the Byssonia of Valenciennes, 
it ought to be retained for these shells. They both have the 
habit of living imlxsdded, — Byssonia cuneata in Ascidia, and 
Mytilimera in sponges. 

• 

Mutelada. — In Mutela the lips are very large, aemioval, at- 
tached by the straight side without the iree point existing in 
Unto and Anodon. 

Cardiad(e. — The gills are united together behind the body or 
base of the foot. 

Solenidte. This family may be thus divided - 

A. Cardinal teeth I • 1. Siphom produced, united ; siphonal muscles 

moderate ; siphoml it{fl€ction deep, trumated, 

1. Sokn. Shell truncated in front ; umbo anterior; anterior 
adductor muscle elongate, horizontal. S. marginatus, 

2. Hypogella. Shell rounded at each end ; umbo subanterior ; 
anterior adductor muscle round. //. ambigua, H. vaginata, 

B. Cafdiml teeth 2 • 8. Shell rounded at each end. 

a. Siphons moderate, separate ; sipkonal muscles small ; siphonal 
infiectim small, truncated. 

3. Bftsis. Siphons not produced, separate ; umbo anterior ; 
anterior adductor muscle elongate, horizontal. E. Ensis. 
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4, Pharclla. Siphons shortly produced, separate ; umbo sub- 
anterior ; anterior adductor muscle elouf^ate, subtrigonal ; shell 
subeylmdrieal. P.javanica, P. Michaudi, P. acutidens. 

5. Phariis. Siphons produced, separate; shell compressed ; 
umbo subcentral; anterior adductor muscle elongate, horizontal; 
uuiboiial ribs riidiriieutary. P, hr/umen, 

G. CuHelhis, Siphons ? anterior adductor muscle 

rounded, hinder triangular; shell compressed; umbo subautcrior* 
C, lactms. 

b. Siphom much produced, hv'ije, uni fed, covered with a thick 

penostraca ; retractor siphoru/l muscles small ; siphonal in- 
flection very small. 

7. Cyrtodaria. Anterior adductor muscle elongate ; umbo sub- 
posteinor. C. ghjeimens. 

c. Siphons elongate, with large fan-shaped retractor muscles; 

siphonal inflection deep, rounded. 

* Siphons very large, united, covered with a hard periostraca. 
Shell compressed. Ilinge-tecth 3 • 3, compressed. 

8. Silujua. 

** Siphons large, united at the base, coveird with a hard perionf- 
traca. Shell suhcyhndrical. Hinder teeth conic. 

9. Glycimeris. 10. Adacna. 

*** Siphons very large, united at the base, xqrpe^' part free, ringed. 

1 1 . l^Iacha. Shell obliquely suleated. M. strigillatus. 

12. Azor. Sliell smooth. A. antiiiuatus. 

**** Siphons elongated, vylindncal. 

13. Tagelus. ^ Umbo subrnedial ; siphonal inflection very 
deep, beyond the umbo. T. viridimeus. T. Carabmis. 

NovacuHna. Umbo subposterior ; siphonal inflection deep, 
not reaching the umbo. T. NovacuHna, India. 1\ Dombei, 
Peru. T. fragilis, Europe. T. const rictus, China. 

Elizia. — Animal unknown. Sheir«uborbicular, oblong, equi- 
valved, compressed, thin, covered with a hard shining periostraca; 
umbo not prominent, subanterior. Cardinal teeth oblique, in 
right valve two, hinder bilid elongate, m left valve three, central 
bifid. Pallial impression submarginal. Siphonal inflection de(*p, 
oblong, rather contracted at the outer edge, descending from the 
upper part of the hinder margin to the (urntre of the disk. 

Elizia orbieutata^Solen m^bicuhtus, Gra\ in Wood Cat. Sup- 
plement, t, 1 . f. 4. 
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Lucinido!. — As our knowledge of the animals of Univalve 
shells has increased, we have found that shells which have a 
great resemblance to each other are formed by very different 
animals, until it has become almost impossible to pronounce 
with certainty on the genera of several Gasteropodous Mollusks, 
unless we are in possession of the animal and operculum as 
well as the shell, ^fhe same fact is cvery’^day forcing itself on 
our notice with respect to the Bivalves. It is nearly impos- 
sible to separate the Matelaii<p from the Uniones, the Modiolarca 
from the Modiol^e, though the animals are very unlike. 

All conchologists corisidered that the Lucinidte were a very 
natural group, yet wc learn that Unguliii^ of Daudin, which are 
scarcely to be separated from them, except by their irregular out- 
line from living in holes in rocks, have four gills and distinct labial 
palpi, while the Lucitm have only two gills and no labial palpi. 
This appeared so improbable when 1 printed my paper in the 
May Number of the * Annals,' that 1 placed a mark of doubt 
after the description, but 1 have since had an opportunity of 
verifying the accuracy of the observations. 

One of the most striking instances occurs in the shell referred 
(o the genus Mysia, or Diplodotifa. In the paiMW above referred 
to I described the animal of a Philippine species of this genua, 
which has two aiphonal apertures and a lanceolate foot, and 
referred it to the suborder Veneravea. M. Mittrc in * Journ. dc 
Conchyliologic,' 1850, t. 238, described and figured the aninml 
of a Brazilian species, wliich be calls Diplodonta Brasiliensisj 
having only a single anal siphonal aperture and a cylindrical 
foot like the UnguUnm ; and which, indeed, apjKmrs chiefly to 
differ from that genus in the anal aperture being further from 
the pedal one, and in the adductor muscle being roundish in^ 
stead of linear and elongate : the diflercncc* iu form of this part 
probably explains the relative position of these two apertures. 

The examination of the animal of Un^ulinUy and M, Mittr^'s 
description and figuit?, show the necessity of forming for these 
genera, as recommended by M. a family, which may be 

called Unguliiiades, characterized by the single anal siphonal aper- 
ture, and the presence of two pairs of gills and distinct Icibial 
tentacles, which will contain the genera, 1. Ungulina, Lamk,, 
2. Scacchia of Philippi, and 3. a new genus which may be called 
Mittuea, having Diplodonta Brasilienm for its type. One 
of our English snells, Tellim rotmdata, Montague, nas been 
referred to the genus Diplodonta^ but I have not been able to ex- 
amine its animal, and according to the description of Mr. Clark, 
quoted by Messrs. Forbes and Hanley, it differs essentially from 
any of the preceding : the mantle plain, somewhat closed pos- 
teriorly ana anteriorly, but with a large opening for the foot m 
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the centre of the ventral range : no siphonal procesa u to be 
found, not even an orifice, except the pedal one/' — Brit* Moll, 
ii. 67. Should any of your readers have a specimen of this ani- 
mal, I should be happy to have the opportunity of examining it ; 
and also of the animals of any of om* species of Luci/ue, 

I may further remark, that the species of the genus Diplodonta 
have been confused with the Cyrenellm, but the latter may be 
known by a careful examination of the teeth of the hinge, and 
the animal differs in having two siphons. 

If M. Mittre's description of the animal of Vmus diaphanUf on 
which Recluz has formed liis genus Felania, is correct, it will also 
have to be referred to the Vtigulinidoi, 

While on the subject, I may state, that the genus Myllita of 
D’Orbigny and Recluz, ^Journ. de Conch.’ 1850, 88. t. 11* 
f* 12-14, is the same ix^Pyihinaoi Hinds, IBkl, Voy. Sulph. 70, 
and I believe established on the same species. 

Etheinadis , — The Ups arc very large, seinioval, and attached by 
the straight side without any free point, as in Mutela, There is in 
fact no distinct muscular foot in the adult specimens. The body 
containing the liver projects into the cavity of the mantle, ana 
has been described by Rang as a foot. The foot may be pm- 
sent in the youn^ state before the shell is attached. 

Through the kindness of M. D’Orbigny, who has sent me the 
original specimen of his genus Acosteay 1 am enabled to state 
that it is identical with the Mulleria of Ferussac and Sowerby, 
and it appears to be the American form of this family. 

Mytiladce. — 1’he pedal opening of (^enefla is small, forming 
the hinder half or third of the basal margin. 

Mallkacka should be divided into three families ; — 

1. Pinnadee, Mislead by Rang (Manual Moll. 292), this 
family was erroneously referred to Mytilacea, Anterior adductor 
muscle well developed. Gills narmw, veiy much produced behind, 
free fix>m each other and the mantle, but fitting against a fold 
on its inner surface. Rectum with a long tubular process at its 
base. Vent medial. Pinna. 

2. Pieriada. Anterior adductor muscle none. Gills narrow, 
much produced behind, free from each other and the mantle, but 
fitting against a fold on its inner surface. RectunrK simple, 
flt. Avimla, Meleagris, Malleus, and Perna. 0. Crenatida. 

In Avicula the hinder pedal muscle is separate from and in 
front of the large adductor muscle, w ith a separate scar ; in il/e- 
leayrina it is close to and forms part of the large scar. There 
are some other small scars, two in front and one behind the cir- 
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cukr central scar, fonned by the ligaments of the muscles which 
suspend the mantle and gills. 

8* VulselUda, Anterior adductor muscle none. Gills narrow, 
much produced behind, united together and to the inner surface 
of the mantle, dividing tlie mantle-cavity into two parts. Rec- 
tum simple. Vulsella, 

In all these families the body forms a single mass, the tube 
of the rectum passes over the back of the adductor muscle, the 
vent being free and medial. 

OsTRi!:] NA. Add, vent medial y free ; the body forms a single cen- 
tral mass. 

Ostreida, Gills united together and to the inner edge of the 
mantle. Shell, hinge toothless. 

Plicatuluke. Gills free behind and free from the mantle, sus- 
pended from the body by a membrane. Shell, hinge with two 
diverging cross-grooved cardinal teeth. 

The genus Plicatula, w'hich has been hitherto placed with 
SpondyluSy should be removed to the tribe Ostreina and formed 
into a separate family, as the animal has no appearance of any 
foot, which is so peculiar in the former genus. The animal is 
very like Ostrea, has four equal suspended gills united together, 
acute, and produced beyond the lower side of the adductor 
muscle. Lips four, rather small, united together above the 
rather large mouth. The shell is attached by the outer sur- 
face of the left valve, and the hinge is furnished with two diver- 
ging teeth, wdth the cartilages in a triangular pit between their 
base. 

Anomiaina. Foot distinct y small, truncated at the end ; ovaries 
^ separated from th/e mass of the body and attached to the inner sur^ 
face ^of the right hiaf of the mantle. Vent nearer to or attached to 
• the right leaf of the mantle. Gills united together behind, suspended 
by nmnbranes to the intier side of the mantle, 

Anomiadcp. Animal attached, rather distorted; foot on the 
right side of the body, with a very larg.‘ byssal pore at the base; 
bysftus horny or stony, formed of parallel larainte, emitted 
through a notch in the right valve of the shell. Pedal muscles 
large, leaving two or three large scars on the left valve. The 
byssus, or plug, i« placed in exactly the same situation in the 
animal as the beard or byssus of Mytilus, Pinna, &c., and the 
animal is only rather distorted by being more closely attached to 
the marine body than in those genera. 

It shows that wliat is called the foot of the Arcs is in fact an 
enlargement and production of this byssus-forming organ, while 
the real foot is greatly reduced. 
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Placentad(s, Animal fret. Foot cylindrical, compressed, me- 
dial, without any byssal pore. Vent attached to the right leal of 
the mantle. Pedal muscle small, leaving a small roimd seal*' be- 
tween the diverging cardinal plates. 

This family must be removed to the tribe of Anomiaina, 
having a distinct foot. The mantle leaves free, margin closely 
bearded. Foot when contracted in spirits compressed, elongate, 
larger at the end, truncated, and with a deep linear cavity at 
the end, apparently produced by the withdrawing of the tip, 
probably eylmdrieal, ami much elongated and produced when 
alive. Gilis susj)(‘nded, oeeujiying the front and lower edge. 
Alius tubular, conical, elongate at the hiiuhT basal margin, at- 
taehed to tlie inner side of the right mantle leaf. laps elongate, 
attache d by their hinder edge. Body surroiinding the cardinal 
ribs and cartilages. 

Pcctenidw , — The foot of Pe/lvm is elongate, cylindrical, clavate, 
rather enlarged and rounded at the tip, without any appearance 
of a byssal groove. 


III. — Suj)f)leme7it to a Catalogue of British Spiders, including 
remarks on their Slrvcture^ Functium, (Economy and Systematic 
An'angcnient. By John Blackwall, F.L*S. 

[Continued from vol, xi. p. 120.] 

Tribe OCTONOCULINA. 

Family SALTiciuiE. 

Genus Saliicus, Latr. 

After Salticus fwtatus in the supplement to the catalogue 
(Annals and Mag. of Nat. Hist. Second Series, vol. xi. p. 114) 
add 

Salticus prompius. 

Salticus promptus, Blackw. Annals and Mag. of Nat. Hist. Second 
Series, vol. xiii. p. 173. 

In October 1853, an immature female of this species, which 
is nearly allied to Salticus frontalis and Salticus reticulatus, was 
received from the llcv. Hamlet Clark, who took it near North- 
ampton in the autumn of the same year. 

After Salticus reticulatus in the supplement to the catalogue 
(Annals and Mag. of Nat. Hist. Second Series, vol. xi. p. 114) 
add 
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Salticus Jmynsiu 

Salticus Jenynsii, Blackw. Annuls and Mag. of Nat. Hist. Second 
Series, vol. xiii. p. 174. 

This addition to oiir indigenous Saliici has been made throuf^ 
the liberality of the Rev. Leonai’d Jenyus, M.A., F.L.S., from 
whom it WEsS received iii February 1853, together with numerous 
specimens of spiders which had been captured in Cambridgeshire. 

Family TuoMisimE. 

Genus ThomisuSy Walck. 

After Thomisus enstatus in the catalogue (Annals and Mag. of 
Nat. Hist. Second Series, vol. vii. p. 448) add 

Thomisus audax, 

Xysticus audaxy Koch, Uebers. doa Arachn. Syst. erstes Heft, p. 25 ; 
Koch, Die Arachn, B. xii. p. 74. tab. 413. fig. 1005-1008. 

Specimens of Thomisus audaxy supplied by the Rev. Hamlet 
Clark, were met with near Northampton and at Holme Fen, 
Huntingdonshire, in the autumn of 1 853, They were all females. 

M. Walckenaer, regarding the Xysticus {Jnoinisus) audax of 
M. Koch as a mere variety of Thornims cristatus, has included it 
among the synonyma of that species (Hist. Nat. des Insect. Apt. 
t. i. p.521), from which, however, it is undoubtedly distinct. 

After Thomisus formosus in the catalogue (Annals and Mag. 
of Nat. Hist. Second Series, vol. vii. p. 450) add 

Tiwmims floricolens, 

Thomisus floricolensy M^alck. Hist. Nat. des Insect. Apt. t. i. p. 532. 
Thomisus dorsatusy Hahn, Die Arachn. B. i. p. 44, tab, 11. fig. 34 ; 
Koch, Uebers. des Arachn. Syst. erstes Heft, p. 24 ; Koch, Dt^ 
Arachn. B, xii, p. 56. tab. 410. fig. 991, 992 ; 8und. Vet. Acad. 
Handl. 1832, p. 221. 

Pojf this addition to our indigenous spiders I am indebted to 
Mr. R. H. Meade, who transmitted to. me, in December 1858, 
adult males and immature females of JTiomisus floricalens which 
had been captured by Mr. Francis Walker in that and the pre- 
ceding year at Pierccficld, near Chepstow, in Monmouthshire. 

Family Dbassid.^* 

Genus Drassus, Walck. 

After Drassus emreus in the catalogue (Annals and Mag. of 
Nat. Hist. Second Series, vol. viii. p. 41) add 



30 Mr. J. Black wall on the Structure, Punciiom, (Economy, 
Drassus lapidicolens. 

Draesus lapidicola, Koch, IJehers. des Arachn, Sv«t. erste« 18 ; 

Koch, Die Arachn. B. vi. p. 28. tab. 188. (mi^nnmbcred 187 in 
the text) fig. 450, 451. 

Clubiona lapidicolens, Walck. Hist. Nat. dos Insect. Apt. t. i. p. 598; 

Walck. Hist. Nat. des Insect. Apt. t. ii. p, 479. 

Clubiona lapidicola, Latr. Gen. Crust, ct Insect, tom. i. p. 91 ; Sund. 
Vet. Aciid. Handl. 1831, p. 139 ; Ilahn, Die Arachn. B. ii. p. 9. 
tab. 40. fig. 100. 

An adult male of this species, which was first recorded as 
British by Dr. Leach (see the Supplement to the 4th, 5th, and 
6th editions of the ‘ Encyclopfcdia Bntannica,^ artich* Annulo.sa), 
has been transmitted to me the Rev. Hamlet Clark. An 
examination of this specimen, which was found near Northampton 
in the autumn of 1853, and had recently changed its integument, 
has served to convinee me that M. Roch has assigned to this 
spider its apjiropriate situation in a systematic arrangement of 
the Araneiilm by tmnsfemng it from the genus Clubiona to that 
of rh'awis, as by the figure and disposition of its eyes and the 
structure of its oral apparatus it evidently appertains to the 
latter genus 

After Draffsus nitons m the catalogue (Annals and Mag. of 
Nat. Hist. Second Senes, vol.vin. p. 12) add 

Vrassus projnnquus, 

Brassvfi propinquuft, Blaekw. Annals and Mag. of Nat, Hist. Second 
Series, vol. xiii. p. I 75 

Two adult males of Drass^us j/ropinqum, which is closely allied 
to Drassuti nitons, were captured m the spring of 1853; one 
running on a public road near Llanrwst, and the other in a 
window of the sitting-room at Oakland. In the summer of the 
same year Mr. R. II. Meade took an adult male of this spe^eics 
in Norfolk. 

Genus Clubiom, Latr. 

After Clubiona comla in the catalogue (Annals and Mag. of 
Nat. Hist. Second Series, vol. vm. p. 44) add 

Clubiona pallens, 

Clubiona pollens, Koch, Die Arachn. B. vi. p. 19. tab. 185, fia. 443 
444. 

Three adult females and an adult male of Clubiona paUeins 
were received in October 1853 from the Rev. Hamlet Clark, 
who informs me that they wen? taken at Holme Fen, in Hun- 
tingdonshire, about the middle of September in the same year. 

I have not included the Clubiona pallem of M. Hahn (Die 
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Arachn. B. ii. p. 10. tab. 40. fig. 101) among the synonyma of 
the above species^ as there appears to be much uncertainty about 
its identity. M. Walckenaer has added the Clubiona paliens of 
M. Koch to the synonyma of Clubiona amarantha (Hist. Nat. des 
Insect. Apt. t. ii. p. 478), supposing it to be the latter species in 
an immature state, for he remarks that c^est une jeune que 
M. Koch a decrite;*' this, however, is a mistake, as it is a 
smaller and perfectly distinct species, and M. Koch^s figure of 
the male clearly represents an individual with the palpal organs 
fully developed. 

Genus Arggroneta, Latr. 

Argyroneta aquaiica. 

To the remarks on this species given in the catalogue (Annals 
and Mag. of Nat, Hist. Second Series, vol. viii. p. 97) the fol- 
lowing particulars relative to its QBcoiioD)y may be added. In 
May the female deposits from 80 to ICX) spherical eggs of a 
yellow colour, not agglutinated together, iji a lenticular cocoon 
of white silk of a compact texture measuring ^rd of an inch in 
diameter. 

Family TnERiPTiUiE. 

Genus Theridion, Walck. 

After Theridion nervomm in the catalogue (Annals and Mag. 
of Nat. Hist, Second Series, vol. viii. p. 442) add 

Theridion pictum, 

Theridion pictum, Walck. Hist, Nat. des Insect. Apt. t. ii. p. 304 ; 
Walck. Hist. Nat, des Insect. A]>t. t. iv. p. 489 ; Hahn, Die 
Arachu. B. i. p. 90. tab. 22. fig. 68. 

Steatoila piefum, Koch, IJebers. des Arachn. Syst. erstes Heft, p. 9. 
Theridium piclnm^ Koch, Die Arachn. B. xii. p. 139. tab. 429. 
fig. 1062, 1063. 

Two adult females of this handsome Theridion were received 
from the Rev. Hamlet Clark in October 1858. Both specimens 
were captured at Richmond in the autumn of the same year by 
Mr. George Guy on. 

Family LiNYPHiiDiE. 

Genus Lintjphia, Latr. 

After Linyphia gracilis in the catalogue (Annals and Mag. of 
Nat. Hist. Second Series, voL ix. p. 19) add the following species. 

Linyphia tenella. 

Linyphia tenellui Blackw. Annals and Mag. of Nat. Hist. Second 
Series, vol. xiii. p. 177. 

An adult female of this Linyphia was received from Mr. B. 
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H. Meade in September, and an immature one from the Ilev. 
Hamlet Clark in October 1853. 

Linyphia circumsj)ecta, 

Jjinyphia circum-^pecta^ lUackw. Aimal« and Mag. of Nat. Hilt. 
Second Scries vol. Mii. ]». 11^7. 

In the autumn of I8.>3, males of this species, having the 
pal)>al organs fully devtdojjed, were discovered among herbage 
growing in woods about Oakland. 

lAmjphia flavipes, 

Linyphia flavipefi, Blw’kw. Annals and Mag. of Nnt. Hist. Second 
Series, vol. xiii. p. 17B. 

Adult males of Linyphia flavipes wTre found among moss in 
woods at Oakland in the summer of 1853. 

Genus Nerienr, Blackw. 

After AWiene svlcnta m the catalogue (Annals and Mag. of 
Nat. Hist. Second Series, vol. ix. p. 271) add 

Ntrieiic herbiyrada, 

Neri’tine herhigrada, Blackw. Annals and Mag. of Nat. Hist. Second 
Scries, vol. xiii. p. I7fk 

Early in October 1853 both sexes of Keriene herhigrada, in a 
mature state, were detected among coarse herbage and moss 
growing in woods on the northern slope of Gallt y Ithyg. Like 
Nen'ene sulcala, this spcei(‘s makes a near approximation to the 
spiders of the genus Walckmaora, 

Nericne duhin. ' 

The following fact may be add('d to the remarks on this species 
in the catalogue (Annals and Mag. of Nat, Hist. Second Series, 
vol. ix. p. 272). All adult male was taken by Mr. Francis 
Walker at Iherceficld, in Monmouthshire, in the summer of 
1853, and was transmitted to me by Mr. II. II. Meade. 

Family EpiciaiDiii. 

Genus Ep'eira, Walck. 

After Epeira umhratica in the catalogue (AtinaU and Mag. of 
Nat, Hist. Second Series, vol. x. p. 182) add 

Epeira agalena, 

EpUra ayahna, Walck. Hist. Nat. des Insect. Apt. t. ii. p. 35. 
EpHra Sturmii, Hahn, Die Arachn. B. i. p. 12. tab, 3. fig 8. 
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Atm agalma^ Koch, Die Arachn. B. xi. p. 137. tab. 391. fig. 93fi~ 
938 (the specific name hyatina is ineorrn'tly connected with tJjp 
nuntWs 936, 937 in the jdate, but this ermris rectified in tlie 
text). 

In the month of June this Ep¥Ara may be found in a state of 
maturity on trees and bushes in the woods about Oakland. 

After Epnra ormta in the catalogue (Annals and Mag. of 
Nat. I^iat. Second Series, vol. x, p. 185) add 

EpiHra ceropegia, 

BpUra ceropegia, Walck. Hist. Nat, des Insect. Apt. t. ii. p. 51, 
FpBira ^trlopefarw, Hahn, Die Arachn. li. ii. p. 46. tab. 37. fig. 131. 
Miranda ceropegia, Koch, TJebers. des Arachn. Syst. crates Heft, 
p. 4 ; Koch, Die Arachn. B. v. p. .51. tab. 138. fig. 370. 

Mr. Francis Walker captured an adult male of this species at 
Piercefield m the autumn of 1853, and forwarded it to Mr. R. 
H. Meade, from whom 1 rcctMved it in December in the same 
year. 

After Epeira inclinata in the catalogue (Annals and Mag. of 
Nat. Hist. Second Series, vol, x. p. 187) add 

Epeira albimamda. 

ZUla alfmnncula, Koch, Uebers. dos Arachn. Syst. erstes Heft, p. ^ ; 
Koch, Die Arachn. B, vi. p. 14 4, tab. 215. fig. 5.34,333. 

In DeShipber 1853 an adult male of this species was received 
from Mr. B. H. Meade, which had been taken by Mr, F, Walker 
at Piercefield in the summer of the same year. 

M. Walckenacr has placed the Zilla [Ej/eiro) albimacula of 
M. Koch among the synonyma of Epeira agalcm (Hist. Nat. 
des Insect. Apt. t. ii. p. 37) ; but the males of these species 
diflPer in the design formed by the distribution of their colours, 
in the annature of their anterior legs, and in the structure of 
their palpal organs. 

After Epeira tubulosa in the catalogue (Annals and Mag, of 
Nat. Hist. Second Series, vol. x. p. 219) add 

* Epeira calva* 

EpUra culms Blackw. Annals and Mag. of Nat. Hist, Second Series, 
vol. X. p. 99. 

An immature female of this interesting Ejf'eira was njceived in 
October 1853 from the Rev. Hamlet Clark, who states that it 
was taken in Leicestershire. 


Ann, Mag. N. Ifisl. Ser. 2. Fot. xiv. 
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IV.-— On ttm Mechanism of Aquatic Respiration and on the 
Btruciure of the Oryam of Breathing in Invertebrate AnimaU^ 
By Thomas Williams, M.D. Lond., Licentiate of the Royal 
College of Physicians, formerly Demonstrator on Structural 
Amitoniy at Guy’s Hospital, and now of Swansea. 

[With two Plates j 
[Contmued from vol \iu p. .'lliij 
Mollusca. 

Thk Aimulose and Arthropodal m ries conduct by a separate 
path across that wide spaet* wdiich di\ide.s the Echinodcrnml from 
the \ertebratc animal. The Molluscan subkmgdorn traverses 
tlie same distance by a divergent route which begins at the 
Bryozoou and temiinates at the Cejdialopod. These grand in\ e» - 
tebiati* eliainsof beings unite mutually lielow at the Echinodeiin 
and Bryo/.oon, and superiorly at the basilar link (;f the verte- 
brated series, Tlie zootornist, ha\ing studied serially the arii- 
eulate families, is constrained to return to the base of the inver- 
t(‘bratc cone, in order to seize the point of departure of that 
indcp(‘mleat road along which the molluscan families attain the 
summit. Between these groups there exist few points of inter- 
eonimiimcatioii. Keciproeal affinities nov\here attract attention. 
Tlie Mollusca constitute a si'parate atudv : in varieties of form 
they are equalled by no other division of invertebrate animals ; 
in number of species they exceed almost the limit of aritlimetic ; 
in diversities of structure they bewilder the anatomist; in 
modes of life discordantly diverse, they perplex the student of 
their habits. And yet a deeper insight into the plan of the 
molluscan orgaiusni enables the eaniest thinker to seize the clue 
of natural union winch obtains between the countless membirs 
of tins variegated group. 

Provided with a In art to circulate the blood, a distinct aliment- 
ary system, a nervous system, and its satellitic organs of sense, a 
muscle-apparatus, viscera of complex organization, and a blood- 
fluid fibrinized and corpusculated, they offer to the physiologist 
a problem by no means easy of solution. 

Of this composite machinery the respiratory function is the 
primuiy moving power. Without it nothing can go on. It is 
momentarily important. What provisions are made to insure 
Its full and adequate performance? The terrestrial Gasteropoda 
excluded, all mollusks respire on the aquatic principle. They are 
tenants of the water. The organs of breathing in bulk and com- 
plexity of structure far surjiass those dedicated to other offices. 
The bulk of blood, which at any given time is included within 



tlie Ihniiai i>f tlie Iwnttchin! oi^a, ii^ iwluJtWy cdu^icWabK 
Matiiimifed by the eomjpleic ajag^itude of tba bmocbia^ the inert 
oy»t^ is ft {Physiological jparadox. It is hard tbenec to believe 
tnat muscokrity and respiratir^n njrc directly pmportiotiaL The 
force generated by the act of breathing is expended in other 
directions. Cephalopods and air*bi'eathing Gasterofiods apart, 
the branchial structures of every known mollusk are ebun^ 
dantly ciliated. In tliis anatomical particular they contrast 
strikingly with those of the Crustacea. Both are breathers of 
water. In one only are cilia provided. The question impli- 
cating the reason of natural things lies far too deep to be 
fathomed by a mechanical e\[)lanation. In both the purpose to 
be accomplished is the same ; in both the means employed arc 
intimately similar, and yet in one instance vihratile cilia are ooii- 
stituently admitted into the mechanmm, in the olher they are 
rejected. Biochemistry at a future mni will elucidate these 
mysteries. 

The peripheric circulation ui the Mollusca is lacunar rather 
than capillary. This capital fact was first established by Milne- 
Edwards* and Valenciennes f : these authors describe the blood 
as effused Into the parenchyma of the body. It returns into 
the veins without the intervention of capillaries. The details 
upon which rest these general postulates will be afterwards 
stated. In tlie anatomical character of the peripheric passages, 
in the small proportion of fibrine in the blood, the circulating 
system and the olood of the Mollusca resemble obviously the 
chylaqueous fluid and its containing system. 

In all mollusks, separate, hoecially constructed organs are con- 
secrated to the function of breathing. Even the Brachiopoda 
are not exceptional to this rule; they are pallio-branchiate. 
The universal presence of complexly formed and profusely mul- 
tiplied respiratory organs attests the extreme value of the office 
which they are designed to fulfill. 

The ultimate vessels of the branchia* in all mollusks, those of 
Brachiopods andTunicates J excepted, occur in the form of straight 

• Obs^rv.et Exp^r. surlaCirinil. rher. leti Mollusquca. — Comptes Rendua, 
1845, XX. p. 261. 

t Nouv. Obs^v. 8ur la conatit. dcs apparcils de la Circul. chex le« Mol- 
lusques. — Ibid. p. 750. See also Ann, ties Sc. Nat. 1845, ui. p. 289. 

^ I regret that no recent opportunity has occurred to me to test the 
validity of the anatomical principle expressed in the text. For the present I 
assume that the ultimate blood-channels in the branchiie of the Tunicate 
mollusks rfiirulate (PI. I. fig. 2 & fig. 4); that is, that the hluod which 
moves at one moment m one direction courses at the next in another at 
right angles with the former, the whole being on the same plane, and the 
circumscribed stigmata being water-passages. This assuinjitiOn conforms 
with the description of all observera from the tune of Savigny. 
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parallel non-communicating tubes, of regular outline and uniform 
diameter in the Larnellibranchiata, of iiTcgular contour and vari- 
able diameter in the Cephalophora. In ally the ultimate blood- 
channel constitutes one, single, independent tube from one end of 
its course to the other. Returning upon itself it does not lose its 
individuality : it nowhere inosculates : it reticulates in no single 
instance. One foundational law of structure is thus proved to 

E reside over the disposition of the ultimate elements of the 
ranchial organs in all the niollusks abovi* the Tmiicata, Already 
the thoughtful eye. descries the bright, (jontinuous thread of 
* principle ^ linking remotely separated and disjointed varieties 
into the golden chain of consistent unity. Another generality no 
less remarkable I’emains to be propounded. The branchiae of all 
Tunicatclind all Lamellibrancliiate, and a considerable majority 
of the Gasteropod mollusks penetrated by the aerating water. 
The branchia is a sieve through which the water filters. This 
act of branchial filtration is a fundamental fact in the history of 
all the inferior mollusks. The area which is circumscribed by 
the mantle, at le^st in all Tunicate and Lamellibranchiate mol- 
lusks, is divided more or less completely into two distinct com- 
partments, the one pallial and external, the other internal and 
visceral (PI. I. fig. 7, c k d\ PL 11. figs. 9 & 13). The brah- 
chi« constitute cribriform plicje developed on the divisional 
membrane (fig. 7, e, e, e, e) by which these two compartments (<?,rf) 
are separated. 

These leading propositions outlined in brief, will suffice to 
prepare the mind for the right conception of those interesting 
details which it is now proposed to consider. 

The limits of these papers render it impossible to refer in eo:- 
temo to those anatomic specialties by which the branchial or^ns 
of every species arc more or less differentially charactenaod. 
Those only can be selected for study which involve a typical 
principle. Rules, not exceptions, it must be the aim of these 
investigations to define. * 

TSmicata^ 

Tunicate mollusks stand immediately above the Bryozoon. 
From the latter they are distinguished in the possession of a 
heart. The movement of the blood is due exclusively to the 
contractions of this central organ. The heart is systemic and 
tubular. In many genera it is valveless, as indicated by alterna- 
tions of direction in the blood^s course. No definitely parieted 
vessels occur on any segment of the peripheric arc of the circu- 
latory system. To this rule the branchial forms an exception. 
The branchial bars are, however, not ordinary vessels. They 
•re peculiarly formed.' They are not analogous to those of the 
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vcriebrated animals. They are bounded by 
cariilagesj as will be afterwards explained. In the TunicatSi as 
m other Acephala, the blood leaving the open ends of the arteries 
passes into the interstices — lactma — of the parenchyma of the 
body ; thence it is taken up by the open mouths of the venous 
radicles. The solids are thus literally soaked in the fluids. The 
former are everywhere bathed by the latter. It may be aiSrined 
in a general sense^ that the higher the serial position of the ani- 
mal, the smaller the bi*eadth of the ultimate blood-currents, and 
conversely. The degree of subdivision which occurs in the 
Mood-stnjams represents a numeric measure of the nutritive 
actions. The area comprehended by the mantle is divisible in 
the Tunicata, as in Acephala, into two sub-areas. The one is 
cither bounded, lined, or travci*sed by the brancliiie, and contains 
the mouth ; the other embraces the viscera and includes the anal 
outlet. This fact is absolute. Tliat space into which the mouth 
opens is homologous with the pallial extra-branchial or general 
cavity of the mantle in the Acephala. That in which the intes- 
tine terminates coincides with the intra-branchial or visceral en- 
closure in all bivalves. An exact conception of these primary 
divisions of the body in the inferior mollusk is really indispen- 
sable to the perfect understanding of those respiratory and ali- 
nientarv currents of the water, the direction and relative bearing 
of which have perplexed anatomists from the epoch of Cuvier to 
the sera of Messrs. Hancock and Clark. 

In the oeconomy of the Tunicate and Acepbalan mollusks this 
principle is inviolable — that nothing, neither water nor aliment- 
ary particles, is conducted to the mouth, which has passed 
through the gills. Water charged with carbonic acid is never 
•wallowed. 

Tlie feculent pellets are never and cannot be mixed with the 
alimentary. The current which conveys fresh water to the 
bruDchia* is convective also of food to the mouth. The stream 
which carries aw^ay the efietc product of respiration bears off the 
feculent rejectamenta. 

ITiere are then, in truth, but tyoo chief oeconomic water move- 
ments in these animals-— that which enters the pallial or extra- 
branchial space, and that which leaves the visceral and intra- 
hranohial inclosure. This is simple and intelligible. It resem- 
bles a ray of light shining amidst a darkness which for half a 
century has brooded over^ vexed and* perplexing controversy. 

It is impossible to perform one step m advance towards a more 
•WtisfaetQrV knowledge of this subject, unless the meatiing of the 
/*«iphon»*^(Pl. 1, fig. 1, a, h) be first brought into the light of clear 
disfiniticil. Thev are commonly distinguished into the branchial 
and the anal. The terms in the ordinary signification would indi- 



t18 Dr. T. Williams the Mechanism of Aqmtk 

catc the first as the orifice of ingress, and the last as that of egitst. 
This, however, is not the acceptation in which they ai*e used by 
authors of great c<‘tebrity. Mr. llunert Jones ♦ observes : 

E osition of the animal is such, that of the two orifices the 
ranchial is always the highest ; the entrance into the branchia] 
sac being generally placei at or neat the sufierior extremity of 
the body, and the ceaophageal opening at the base of the branchial 
sac having an upward direction/^ This ia directly opposed to 
the definition of M. G. P. Deshayest, who says — Whether 
connected or not, the superior siphon is always characterised as 
tlu* anal, the inferior as the branchial siphon.'^ Of course the 
comparative superior must mean that which is nearest to the 
lunge or dorsum ; inferior, that which is next to the venter, the 
antipodal point to the hinge. The bianchial siphon of Mr. 
Jones is therefore corrcsjmndent with the anal of M. Deshaves* 
The expression of Cuvier — deux ouvertures sej)ar^cs, rune 
pour la respiration, Vautre pour lea excr^mens,*^ &c. — suggests 
the idea that one tube, the branchiid, is devoted exclusively to 
respiration ; that is, tliat through tlm same tube the inspiratory 
and expii‘atory cnrrentB concerned in breathing take place. 

Dr. George Johnston observes : The water is imbibed through 
a branchial siphon. The effete fluid is expelled again thiough 
another or anal siphon The branchial siphon of other authors 
is the longest or superior, and is distinguished as that which 
emits the refuse water which has traversed the branchi®. The 
branchial siphon in the sense in w'hich it is used by Mr, Garner § 
is synonymous with the iuhalcnt tube, and the anal with tl)e ex- 
halent. In this acceptation the terms are also used by Forbes 
and Hanley II, by Alder and Hancock^, and by Mr. Clark 
in his excellent controversial papers against Mr. Hancock in the 
^ Annals.^ Dr. J. E. Gray attaches to these words a similar 
meaning, calling the inhalcnt Hhe lower ^ siphon^ and the 
lent ' the upper^’^'*. 

The branchial siphon of the most esteemed authors th*m 
is that tubular extension (PI. I. fig. 7, a, al) of the mautle 
by which the surrounding element is admitted into the bran- 

♦ See article Tunicata. — Cyclop. Anat. Fhys. 
t See the article Conchifera. — Cyclop. Anat. Phys. 
i See Ilia recent excellent Work, entitled ^ Introduction to Concholoav/ 
p. Van Voorst, 1860. 

§ Transactions of Zoolo^cal Society, vol. ii. p. 91. 

II British Mollusda> vol. i. 

^ See their valuable papers on the ^ranchial Currents in FholOs and 
Mya, Annals and Magazine of Natural History, Qct. and Nov. 1851. 

** See his oririniu and instructive papers in recent Nutnb|srs of the 
* Annals/ on A Revision of the Arrangement of the Families of Bivalve 
Shells/’ 5MJ. 
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chial vault (Clark), brandiial chamber (Hancock), or paU 
lial cavity^* (Forbes and Hanley) (rf). It is indifferently de- 
scribed as the lower/^ sborter,^^ inferior or ventral/^ It 
is the further of the two siphons from the hinge. Its office is 

inspiratory/' inhalent," ‘Miranchial" or '^prehensile." 

The "anal" siphon (fig. 7, b,V) ia variously defined as the 
" upper," " superior," " dorsal," " exhaleut," " excrementitial," 
" e^iratory," " longei*," &c. 

That is called " inhalent " which the most conscientious and 
truth-loving observers declare does not inhale : that the " ex- 
haleut " to which an emissive office is strenuously denied ! There 
are but two cavities (fig. 7, e, d) and only two siphons (fig. 6, a,i). 
Of the latter one communicates with one cavity, the other with 
the other. The boundaries of these cavities severally are con- 
spicuously and unequivocally marked. They are as distinctly 
defined as the siphons with which they respectively communicate. 
But though clearly bound(xl they are not independent. Fluid 
introduced into the one will unquestionably pass into the other*. 
Neither the process by which food is brought to the mouth, 
nor that of respiration, could be understood before the fact was 
discovered of the permeability of the branchial lamelte. To Dr. 
Sharpey should be ascribed the merit which belongs to the first 
discovery of this point f; to Mr. Hancock that of its full and com- 

At a subsequent stage of these iiiquines. this general statement will 
supported by abumlant evidence. — See Act^phala. 

T Dr. Sharpey’s description cannot be roisconstnied. "On removing one 
of the valves, turning down the cloak, and putting moisteue<l charcoal 
fM)wder on the surface of the gills, the finer part of the powder soon dis- 
appears, having penetrated through the interstices of the bars or vessels 
into tlie space between the two layers of the Dn arriving there, a 

part is often forced out ajgain fVom under the border of the unattached 
layer at the base of the gill, but most Of it is conveyed rapidly backw^ards 
Mweon the two layers, and is carried out at the excretory orince with the 
general current . . ! The coarser particles remain outside the gpll and are 
slowly carried to its edge, following the direction of the bars : they then 
advance along the edge of the gill towards the fore, part of the atiimu. It 
thus appears that the water first passes in l>etwx*eu the lobes of the mantle 
to the eictemal suriacc of the |^ls ; it is then forced into the space enclosed 
between their layers, from nmence it is driven out at the excretory orifice, 
to which the enclosed spaces of all the gills lead. As this process continues 
to go on after the shell and lobe of one aide arc removed^ it is evident that 
th^^mottonof the water must be mainlg produced hg the tdlia qftlu gills. . . . 
By their agency the Iluid is forced into the space within the gills, and this 
operation taking place over the whede extent of the gills, must by its eon- 
eentmted effect give rise to a powerful issniiig sti^m at the excretory 
orifice, of which the entering stream seems to be a necessary result/’ — Art. 
€ii^ia : Cyclop. Anat. & In this most able summary, three principles 
are lucidly affirmed i-^lst. That the water concerned in breathing perme- 
ates the hrmchial UmeUest and thus traverses the partition which divides 
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plete demoustration. Mr, Clark’^, however^ embraces still the 
doctrine which contends for the non-coiumnnicating independ-* 
ence of the aipbous and of the cavities of which they are the ex* 
terual continuations. In this respect, his conclusions are directly 
opposi'd to the results of the author’s observations. That the cavi- 
ties recently so clearly defined by Mr. Hancock are by structure 
and office distinct, will be afterwards irrefragably proved. This 
division of the pallial enclosure into two leading sub-areas con- 
stitutes a fundamental feature in the occonomy of the Tunicate 
and Lauiellibranchiate niollusks. It suggests a natural process 
of thought by which the siphouic actions are interpreted infal- 
libly. It will be subsequently proved, that that siphon which is 
sail! by Messrs. Alder and Hancock to give ingress to the water, 
is really no more branchial than that by which the fluid makea its 
egress. Both bear to the branehise the same anatomical relation. 
It were as correct to designate the opercular orifice in the fish as 
the anal,” and the mouth as the branchial,” as to apply such 
terms to the siphons of the Tunicata and Acephala. Such de- 
sigautions misiuforiii, 'I bey express either what is not true, or 
what is only j)artially true. The branchial” siphon is as mndh 
oral or prehensile as branchial. The exhalcnt ” as much anal 
as expiratory. 

It is quite established that two distinct offices devolve upon 
each siphon. The one is designed to take in w’-atcr for the pur- 
pose of breathing, and alimentary particles for the purposes of 
food; the other emits at once the products of the respiratory 
and digestive processes. One name aa applied to either will not 
express the double function. Let the name therefore be drawn 

thti pallial from the anal chamber, 2ndly. That by this act of sieving tlie 
food, tb(^ aliment is soparated from the water and impelkd by eiltory action 
towards the free margins of the gills and along the groove formed expmsly 
for tliia {mrpuse on this margin, and finally liome in the direction of the 
mouth. And 3rdly. The distinctueis of the inhalent from the exj^nt 
current ; while Dr. Sharpey speaks plainly upon the point that th^ iw- 
current is set in motion exchtswel/j/ by the branchial cilia. It is exttaordi- 
tmry that, in asserting claims to originality U|)cm iheae very pdinti, in 
naf^rs |niblishod ten years afterwords, so csmnl and honest a student os 
Mr. Hancock should nave permitted this accessible and delegated ortiole 
of Dr. Sharpey to elude his liters^ semreh ! I rejoice rather than kgient 
over Mr. Hancock’s “ sin of omission.” Confirmation, enriched bv nume- 
rous valuable origmal details, proceeding from so truthful an obsmer, 
must prove of immense service to the cause of science ; but, palmm gui 
mnuU. To widen bounds of knowledge is the highest mtificat£^n 
which belongs to thelnic man of science. This is his most vaTucii title of 
nobility. To withhold from the labourer his just reward, is to perpetrate a 
criminal of ence against science. ^ 

♦ On the Pholadidoj.— Ann. and Mag. Nat. Hist. Nov, 1850. 
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tmm «traettire lather than from office. In the«e papers according! v 
lhat siphon which opens into the pallial or ventral chamber will 
be distinguished as the mtra-branchial siphon; that leading 
fyom the dorsal, visceral or anal cavity, as the inira-'hramhml 
^hon. These distinctives express only the anatomical position 
of these tubes relatively to the branchial partition by which they 
are separated. They involve no hypotheses. They attribute no 
function. They cannot misguide. 

In the Tunicata the extra^brmchial siphon (PL I. fig. 1* Oy 
2, c; 8, a) leads into the pharyngeal cavity (6), which is homo- 
logous with the ventral or paUial chamber of the Acephala. It 
is the longer and higher of the two. All fluid which reaches the 
mouth (fig. 3, 4), seated at the lower boundary of this cavity, 
must gain the pharyngeal chamber through the extra^branchial 
siphon. All alimentary substances ryected by the mouth, that 
is, those material particles not swallowed, arc sent out again by 
a convulsive jerk of the cavity through the same siphon. It is 
essential to distinguish the aulktances thus refused by the mouth 
from the true excrementitious pellets which are always ejected 
by the inira^branchial siphon. 

The mode in which the surrounding element enters the tialUal 
space has distracted controvertists, and divided them in oelief. 
By Mr. Hancock, i*cprcsontiug one class of observers, it is main- 
tained that the inhalent currc'nt is set in motion exclusively by 
the action of vibratile cilia seated on the lining membrane of 
the siphon itself. By Mr. Clark this explanation is denied. 
The former naturalist rests his theory upon the alleged demon- 
stration of cilia on the internal surface of the inhalent siphon, 
the latter upon observation of the currents. The inquiries 
of Mr. Hancock were confined to the Lameliibranchiate mol- 
lusks. But it |uay be stated with confidence, that what is true 
of this daas will apply to the ease of the Tunicata. The dispute 
in really easy of aajustment. The adjustment here, however, 
fbils in this sense, that the demonstration which is negative is 
less persuasive than that which is positive. To prove a denial is 
leas easy than to substantiate an affirmation. The microscope 
leaves it beyond doubt, that the internal lining membrane of tlie 
e^fra«*branimiai siphoh of the Tunicate is not provided with a 
vibratile epithelium. They sometimes exist on the tentacles at 
the base of the siphon, but most certainly not on the walls of 
the latter. The water whiefa enters this siphon is assuredly 
i^erefore not drami in by the agency of cilia within the siphon. 
,^^^J’urther observations are required to determine the exact 
course of the currents excited by the cilia distributed over tlie 
branchial bars, it is not proved that the water enters the 
siphon in virtue of the cilia situated at the latter poiut. It 
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euiterfi at the moment of the diastole of the pharyngeal chamber. 
Such a movement operates suctorially upon the fluid v^itbin the 
sphere of its influence. Having entered the cavity, the water 
whirled in a thousand definite directions by the braiiehial cilia. 
15 very particle of material substance contained is rolled into 
minute pellets and borne in the direction of the moutiu If it 
be palatable, it is swallowed ; if not, it is emitted forcibly again 
by the same siphon. The water which falls under the influence 
of the proper branchial cilia is impelled in such manner and 
dire 4 !tion, and in mynad invisible currents, that it permeates the 
bmuchial meuibran^e (fig. 1, A; fig. 2, b) by means of the meshes 
circumscribed by the vascular bars. The passage of the water 
through these meshes docs not occur in direct currents, but in 
stitjams which pass up and down the sides of the meshes several 
times before they finally reach the mtra-branchial or visceral 
cavity — therefrom to be rejected by the intra-branchial or anal 
siphon, so that the aerating element by this contrivance is 
detained for some time in contact with the blood- channel* 
The egressiug current saturated with carbonic acid escapes from 
this latter siphon in a cmitinuom stream, — such a stream as an 
uninterruptedly acting force alone could determine. The mi- 
croscope was accordingly applied to the examination of the lining 
of this siphon, anticipating the immediate detection of vigorous 
ciliary action. Ascidians, Cynthians, and Clavellinans, submitted 
to careful inspection, disproved the anticipation. In none, by 
any device, could cilia be demonstrated on the inner wall of thia 
anal or intra^bi^anchial siphon. The current, therefore, which 
escapes at its orifice is not set in motion by any force within tiie 
limit of the siphon itself, but rather by that which is placed at f 
distance — the branchial ciliary action. The space interpos^ 
between the branchial membrane and the mantle in Tunicates 
forms a part of the iutra- branchial or visceral cavity. It is filled 
with refuse water, rendered poisonous by carbonic acid* This 
effete fluid enacts no further part in the organism* It is finally 
rejected. 

In the Tunicata thtm the two siphons are contirmoue through 
the branchial stigmata. The mass of water which always more 
or less fully distends the body of the animal, observes only ono 
normal or regular movement, via. that tending from tfic extra- 
brancliial siphon (fig. 1, e) in the direction of the intra-bram- 
chial (A). The irregular and occasional currents are propelled in 
the reverse directions. The pharyngeal cavity may muscularly 
contract, end now and then emit pure unrespired water, and un- 
used alimentary substances held by this water in suspension, tf 
such discretioaaiy power did not exist, the indijicsimmating ipouth 
would swallow every solid substance borue mechanically into the 
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plmiyn^eal chamber by the water drawn in by the extra-branchial 
siphon. Nature^s machinery would then, indeed, wear the dis-- 
graceful impress of faultiness. 

In the Ascidians the branchim completely line the walls of the 
pallia! chamber. In figure the chamber yaries ; it is oblong in 
some species, oval and rectangular in others. The branchial 
membrane in Ascidia, Phalltma, &;e. forms a plane unfolded sheet, 
adapting itself to the cavity of the mantle ; in Cynthia, Boltema, 
&c. it is longitudinally plicated (fig. 5) and disposed in deep and 
regular folds. The ultimate vessels (rf) are arranged rectangu- 
larly. " The circumscribed * stigmata ^ (c) are paralielogrammic in 
figure. These perforations lead from the pharyngeal into the 
“ thoracic chamber of Milne-Edwarda. Why it should be 
culled * thoracic ^ is difficult to understand. As already defined, 
it is really the visceral, intra-bi*anchial or cloacal cavity. The bran- 
chial vessels in the Ascidians are arranged in two planes (fig. 4). 
In Cyvdfm ampulla the meshes are very irregular and almost 
inextrieable, some of the minute vessels having apparently a 
spiml arrangement. In Chehjo^oma, Eschricht figures a similar 
vermicular disposition of the branchial vessels. The branchial 
membrane of Cynthia presents large longitudinal vessels. They 
are crossed by others of equal sise. Large meshes {d) are thus 
formed. Smaller vessels (&) lying on a different plane form by 
crossing smaller stigmata. In Ascidia and Chelyosoma, the angles 
of the meshes of the branchial membrane bear papilla! (c) more or 
less prominent. In Cynthia they do not exist. These papillose 
processes are hollow recesses. They are by-receptacles tor the 
nutritive fluid. In size the branchial vessels vary in diflferent 
genera. In Cynthia they are la^, in Ascidia they are minute, 
in CyBtingia they are indistinct. The branchial plicse converge at 
the mouth Whenever they exist. 

Carus and Van IJenedcn a lateral opening in the respi- 
ratory cavity has be<ni indicated, by which the water passes di- 
rectly from the branchial sac into the cloaca (fig. 1, o; fig. 8, e). 
This aperture corresponds with the open fissure which in many 
species of Acepbalans exists between the attached border of the 
branqhise and the base of the foot. It is a safety-valve, as will 
be hereafter explained. 

In Ciavellinim, Botryllid®, in the graera Pyrosoma, Pehmia 
and Salpa^ such is the structure of the branehise, that the water 
readily traverses the respiratory stigmata, and passes from the 
extra-branchial into the intra-branchial chambers. 

In all genera the braitchtal membrane is attached by means 
of threads and vessels externally to the mantle. 

The branehiis in the Ciavellinidse exist in form of a lamd 
stretching across the cavity of the mantle, and divid:iiig the pha- 
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ryngeal from the cloacal chamber. In ultimate structui^ the 
branchiie of this genus differ from those of the Ascidians : iu 
place of presenting on each side simple striae furnished with 
vibratile cilia, as in the Salpians, they bear right and left a series 
of filifi)rm appendages directed horizontally towards the ventral 
side of the respiratory cavity, where they are fixed on each side 
of the middle sulcus, and during their passage across are united 
together by a number of other wander vertical filaments. From 
this disposition of parts there results a kind of trellis-work, 
which fills up all the pharyngeal portion of the branchial cham- 
ber, permitting no communication between the latter and the 
cloaca except through the meshes of its network, which are 
bordered all around with vibratile cilia*. 

The branchial sac of the Botryllidie is like that of the ClaveK 
linidse: it is similarly organized. The branchial spiracles ard 
variable in number. It is in general only slightly folded. The 
respiratory sac in Botryllus lies horizontally, and has only nine 
rows of wstigmata, grouped into threes by the longitudinal folds. 
The angles of the branchial network are marked with papilla in 
Distoma and Diasona. 

The branchia in Ihjrosoma line the internal tunic of the mantle. 
They are orally disposed. They consist of numerous vessels 
or chanmds anastomosing with each other at right angles. 
'^Nothing is more curious, says- Milne-Edwards, ‘Uhan the 
respiratory apparatus of these animals, when the vibratile cilia 
with which each of the stigmata is ftirnished are simultaneously 
effecting their vorticiform movements with rapidity and perfect 
Harmony 

In Salpa the gill is constructed of a flattened tube, stretched 
on a vertical plane obliquely across the central or branchial 
cavity of the body. It is composed of a double mcndlNtne formed 
by a fold of the internal tunic or mantle. It partitions the blrai;i« 
chial chamber into two portions — the pharyngeal and cloaeal* 

The circulatory systems of the Ascidians resemble that of ihe 
Bryozoa. If the heart were removed, it would be a chylaqueous 
system. It is transitional between the Polypes and the Mollusks^ 
Van Beneden compares the Ascidian to a digestive canal sus- 
pended in the midst of an external envelope surrounded by a 
fluid moving in the open spacious perintestinal space. It is 
only in the branchial network and tentacles that it can be said to 
be contained in vessels. 

Mr. Gossc gives an exact description of the living circulation 
in Perophora Listcri (fig. 3). Sj^eaking of the blood-globules, he 

♦ See iirriW« Ti’nicata.— C yrlop. of Anat. atjd Phyt. 

t Anaales des Sciences Naturellcs, 2ttd »cr. tom. xH, p. 375 (IS35), 
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pbserveSi They do not appear to pass into a defined lyatem of 
ve«eel8| . « . * but find their way through the interatieea of the 
various organs in the various cavities of the body. . . . They pro- 
ceed by jerks ; some find their way into the space between the 
broathmg surfaces, and slip in between the rows of oral rings 
[Mtigmata)^ and wind along down between the rings in irregular 
courses*.'* 

In the Ascidladse and Clavellinidse the centres of this system 
consist of two trunks, a dorsal and a ventral, the capillary 
system of the branchiae being intermediate. Lister's jfamed ob- 
servations on this subject should be consulted f* The descrip- 
tive details afterwards to be presented on the subject of the 
respiratory and circulatory systems of the Acepbalans, will illus- 
trate many points of interest in the structure of the correspond- 
ing systems of the Tunicata. The peripheric channels of the 
blood are analogous in the two classes. The ultimate structure, 
though not the arrangement of the vessels of the branchise, is 
also similar. The nutritive fluids, morphotically distinctive, are 
chemically identical in the two classes. 

Acephala. 

In the Tcrebratulidse there exists no express apparatus for 
breathing. With the Craniadae they are therefore placed at the 
inferior limit of the Lamellfbranchiate series. Prof. Owen has 
shown that the mantle in the Brachiopods is more vascular than 
in those orders of bivalves in which gills exist. Or. Carpenter j: 
has lately shown that the external layer of the mantle in 2>re- 
bratula and certain other Brachiopoda, sends out cnecal tubes 
thr&agh the shell. They are respiratoiy in office, and the exact 
anunterpart of those membranous processes which the author of 
^Qse papers has described in the Bchinodermata as projecting 
up above the ettemal surface of tjbe body. The asem character 
or these parts establishes a community of type between the fluid 
^stem of the Brachiopods and the chylaqueous system as de- 
fmed by the author. The arms are long, richly ciliated tubes. 
In these tubes the blood moves in a single channel hj flux and 
ffsAox. This incident also in the histo^ of the fluids allies 
these itiferior moUusks with those animals in which a chylaqueous 
systmn only exists. This latter fluid never undergoes an orbital 
movement : it fluctuates to and fro. The ultimate respects in 
which the vessels tn the mantle of the Brachiopods differ from 

S See his inteteSfiiur work, * A Naturaliit's Rambles on the Devonslfite 
Coast/ p, 246. ^ 

t PhU. Tmns. 1934. 

X Piocscdings of the B4nral Society, April 6, 1864. 
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those of the mantle of the higher Acepbala ; and what diflFeren^ 
tiation of these jmrts was required to enable au ordinary structure 
to discharge a special office, has been shown by Dr. Carpenter. 

The organs of breathing are well developed in all the JUmel- 
libranehiate Acephalans. Their vascular system is elaborately 
multiplied. They are capable of containing a considerable amount 
of blood. If aquatic were not less intense than atmospheric rc- 
syuration, the aggregate area of the surface exposed by the gills 
of mollusks in general would insure a measure of effect sufficient 
to raise these annuals high in the scale of physiological activity. 
Surface is not the only factor to be counted in determining the 
d}mamic value of the respiratoi*y office. The composition of tlie 
blood demands a numeric place in the calculation. If the fluid 
occupying the vessels were identical in density with the exterior 
element, no interchange of grses could proceed. A difference 
in the specific densities of the gases held in solution by fluids of 
identical gravities would constitute a condition in virtue of winch 
the gases would reciprocally move independently of th(i fluids. 
The less the j)roportion of fibrine in the blood, other things btung 
equal, the lower is its absoiqitive capacity for gases. The blood 
of mollusks is less charged with flbrine than that of the bigbtT 
Articulata. In the former the floating corpuscles are less highly 
organized. They are strikingly less filled with solid contents. 
They are smaller and yet not m^rc numerous. The physical 
conditions as regards the fluids then are not favourable in the 
Mollusca to a high rate of respiration. 

Cuvier first defined the bivalve mollusks under the title of 
Acephala testacea. By Lamarck they were constituted into a 
separate class under the name of Conchifera* M. dc Blaiuville 
marshalled them under the order Acmhalophora lamellibtan- 
ctmtu. The anatomical definition of Cuvier prc;^its clearly 
the chief points of stnicture : — " licur corps qui renferme le foie 
ct les viscercs est plac4 entre les deux lames du manteau ; m 
avant, toujours entre ces lames, sent les quatre feuiUeta bran^ 
chiaux 8tri6a reguliirement en travers nar les vaisseaux ; la boinjbe 
est k une extremity, ranus k Pautre, le coeur du c6t^ du dos^ le 
pied, lorsqu^il cxi$te, est attache entre les qUatre branchies^/^ 

The mantle of the mollusk is a grand feature of the organism. 
Its horizontal lobes embrace, its vertical process, on wlddb the 
branchise are evolved structurally and functionally, bisects, the 
whole body. The mantle at once invests and secretes the ^eU, 
and forms the very basis of the body of the animal. It is com- 
posed of muscles, nerves, fibres, and vessels. It is lin^ inter- 
nally in all cases with vibratile epithelium. A straight line, 


♦ R6gnp Animal, vol. sur let MoUusques, p. 182. 
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carried from the anterior to the posterior extremity of the ahcdl 
in nny Acephalan, divides the mantle and the body into two very 
distinct and dissimilar halves. On one side lie the branchise and 
extra-branchiah ventral, or oral chamber (PI. fl. fig. 18) ; on the 
other are disposed the viscera, the intra-bmnchial or dorsal 
cavity; with the latter the exhalent or intra-branchial siphon 
is necessarily and invariably connected ; in this dorsal compart- 
ment, also, the anal orifice terminates. That cavity (b) which 
lies on the ventral (the side opposed to the hinge) or right side 
of the hypothetical line, whether the ventral borders of the 
mantle be open or closed, siphonai or asiphonal, is always and 
necessarily filled with pxre water. In this chamber the branchire 
(PI. I. fig, 7*, a, b) whatever be their number or position, figure 
or suce, freely float; it is here always that the oral orifice 
(fig. 18, a) opens; it is at once a reservoir of pure water for 
breathing and pure material for food. All varieties centre in 
the unity of this idea— all specific aberrations are reducible 
to this basilar type. Specific diversities arise more frequently 
from variations in the number, size, siphonai or non-siphonal 
character of the openings communicating with this (oral or 
e^tra-branchial) chamber (PI. I. fig. 6, b, b; fig. 7, <?, rf), than 
from those which occur in the siphonai processes of the intra- 
branchial or anal cavity (fig. 18, e). Mr. Clark ♦ and Dr. J. K. 
Orayt arc the most recent and distinguished conchologists 
tvho have attempted intelligently to found a classification of 
the Conchifera on the basis of the varieties which occur in the 
pallial orifices. Dr. Gray groups the whole class under two 
primary designations — the Siphonaphora and Asiphmojthora — 
which are again subclassified into orders, genera, and species. 
In the Pholadid8s, Myadse, Gastrochsenidac, and Solenidac, the 
ventral borders of the mantle are united, and the siphonai tubes 
are long and more or less distinct. The mantle is also closed 
in the Oorbulidm and Anatinid®, but the siphons aVe short. In 
the Tdlinidae the mantle is open, while the tubes are prolonged. 
An open mantle coexists witw short siphons in Cardiadae, Vene- 
ridte, Maotridee, and Donacidse. An open mantle is co-present 
with sessile tubes in OycladidsB, Kclliad», Lucinid^, Cyprinicte, 
VnionidaSi and Aroadse. In Mvtilidse, Ostreadse, Pectinidas^ and 
Anotniadsei the whole ^pe of tne mantle is one undistinguished 
bapadibUs orifice. Guided by the rule that pure water must in 
some tnamier or other, with adequate freedom^ be admitted into 
the oral or extra4»ranchial Cavity, it is quite obvious that the 

Aim. and Mag. Nat. Hist., June 1851. ** On the Classification of the 
Jdarine and Testaoeoui Mollusca.*’ 
t Ann. and Mag. Nat. Hist., May 1854. 
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iat'ger the ventral or common opening of the mantici the ia 
the necessity for the lower or extra-branchial siphon. If, on the 
contrary, the leaves of the mantle be fused at their borders all 
round, a well-developed siphon is absolutely required. This cavity 
must have a free and ready communication with the exterior. 
If this communication is not established in one mode, it must in 
another. A siphon is a necessary provision if the mantle be 
closed ; if open, it is only supplementary. In the former case, 
everything fluid and solid which enters the pallial cavity must 
pass through the extra- branchial siphon. It can gain the cham- 
ber through no other source. In the latter, the siphon is only 
incidentally and occasionally used. The great bulk of watei* 
drawn into the cavity rushes in through the ventral and pedal 
openings. That which, alike solid and fluid, is returned «n- 
used from this cavity, is indiscriminately jerked out by muscular 
action tlu'ough any of the mantual openings. If the {)ellet of 
sand be situated near the opening of the siphon of this cavity, 
at the moment when it receives the impulse of ejectment, it escapes 
through the mhaknt or extra-branchial siphon (PI. I. fig. 6, i) . 
If, on the contrary, it be placed at the other end of the chanter, 
it will be driven out either through the ventral or pedal gape. 
The orifice and direction in which refused jets of water take 
place from this cavity are contingent upon the position which 
the rejected portion may have previously occupied in the cavity. 
Upon this important point neither Mr. Clark nor Mr. Hancock 
are clearly informed. Mr. Clark is correct in stating that tlie 
ingress of the water into the great mantual or extra-branchial 
cavity is due, not to the invisible agency of vibratile epithelium 
on the lining membrane of the siphon, but to the diastolic sepa^ 
ration of the valves. Mr. Hancock is undoubU‘dly in error in 
stating that the water entering this cavity is drawn in by cilia 
of the siphon. The microscope disproves completely the asser- 
tion that the internal lining membrane of the inhalent or extra- 
branchial siphon is the scene of ciliated epithelium. In no 
single instance of the numerous siphonal species examined by 
the author, could cilia be discovered in this situation- If at 
this place cilia do not exist, it admits of no dispute, that the 
occasional inward-tending current which reaches the cavity 
through this siphon cannot be due to the instrumentality of 
cilia, ^ this point at least. Mr. Clark is unquestionably wrong 
in supposing that, because now and then the inhalent or extra- 
branchial sinhon, and the ventral and pedal openings of the mantle 
emit a jet of water and solid pellets, this cavity is therefore inde- 
pendent, that the siphons therefore do not communicate,^^ o^d 
that therefore the ingress and egress of the water designed for 
respiration take place through the same orifices. Every one of 
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them infereneet lare ru>n~ 0 equitur$» Mr. Umicoek is iiweeurate in 
affirming that aii the water which enters this cavity from with- 
out travels exclusively along the inhalcnt or extra-branehial 
siphon, and never, under any circumstance, through either the 
ventral or pedal openings All the water which is admitted 
into the extra-branchial cavity is not respired; in other language!, 
does not pass through the branchise into the doi'sal or intra*- 
branchial chamber (fig. 6,/); nor is ail the solid substance, which 
it may perchance contain, seized by the mouth and swallowed. 
The act of the passage of the true respiratory water from one 
chAmber into tlic other is an involuntary act. The volume of 
the fluid and the rate of its motion are definite, and proportional 
to the organio wants of the animal. The movement by which 
water is drawn from without into the extra-branchial niservoir is 
volufvlaryi, and dependent in frequency of recurrence upon the 

a uaritity of food which it may bear in suspension, and upon the 
egree of its purity. The body of water which at any given 
moment the extra-branchial cavity may contain, is sieved by the 
cilia, which are distributed over the external surfaces of the 
branchise. These cilia, as will be subseqiiently explained, raise 
a broad current (see arrows on tbe branchiie in figs, fi, 8, & 9), 
very visible to the naked eye, which always and systematically 
sets in the direction of the free or unattached borders of the 
branchial lamellae. These currents begin at the attached or 
proximal edges of all the lamellae. 

They observe the same directions on the under as on the 
upper surface of each lamella (see arrows on the branchiae in 
fig. 7*)- They are true food-searching currents. The pellets 
fUrmed by their agency, having attained the free margin, 

• la correcting whst earnest and faithful observation and reiiearch have 
coavuiced me to be errors/* I deal in no flattt*ry or hy}X)critieal circunilo- 
cution* 1 do not honour great men the lesw because a re^ietttion of their 
procedures lias assuied me that m some special particulam they may have 
approved themselves false. It is because thtir geiuus has first inoicated 
a mlwn highway through a tangled wilderness, that faithfiil obaervers 
amoii^ their auocessmn are enabled to mark the points whereat the sin 
of minor de^^iatK»ns from the straight course may have been commitu^d. 
It it in this spirit that I have ventured to criticise the acute labours of Mr. 
Hancock audl^r. Clark. It is in^this spirit, I trust, that ray criticisin wiU 
be received. The brief limits of these j)iq>ers, in which results rather tlian 
proCetses are embodied, preclude all reference to details, dissections, ex- 
perimeMu observations on the Uving animals, injiu^tions, &c. Once for 
ah, I affirm, that no assertion has been rashly projected in these papers 
which has not been conscWntiously submitted to the test of /act, and 
weighed in the balance of practical trial. 

t Wie kifiucnce of the cilia of the branchial la^mlUs uiion this in- 
gressing current has never yet been clearly perceived. Such iiifiuencc Is 
undiptbMly exerted. 

Jinn* if Mag* N, Bist* Ser. 2. VaL xiv. 
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are carried in tbe direction of the mouth and tried and taated 
by the palpi (fig. 6, i , »). Those which arc acoe|)tablc are 
Btrallowed; those which are unpalatable are carried coin|detdy 
out of the cavity indifferently by ativ one of its openin^i lest 
they should again pass over the branchi«e. So incoinparabljr ad- 
justed are the cilia which render the gills a wondrous spectacle 
of infinitesimal currents, so precise and fore-ordained are the 
directions in which they move, that the act which sieves the 
food from the water drives also that water from the recipient 
into the refuse chamber (fig. 6,/; PI. II. fig, 12, A), through the 
meshes circumscribed by the btanchial vessels. This stage of the 
respiratory process is strictly involuntary. It is governed by in- 
viuiable organic laws, not volitional caprice. It is to the moUuak 
what the insensible involuntary physical exos- and endosmo»e of 
gases in the ultimate air-cells of the lungs are to the mammal. 
It differs physically and physiologically from tbe act in which 
water is drawn into tlie cavity of the mantle, as strikingly as the 
thoracic movements of respiration in Man differ from the ulti- 
mate process. Thus, whatever may be the numVier, siae, Or 
prominence of the openings* of the mantle, the functions of the 
great ventral chamber remain unchanged. They are and must 
be in every instance, under all general mutations of character, 
those of a rest^noir from wliich food is drawn to the mouth and 
the aerating element to the branchise. 

The secmid great cavity (PI. 1. fig. 6, / ; fig. 7, c. PI. II, 
fig. 8, d; fig. 9, e; fig. 10, c, d; fig. 12, A), lying to the left, 
dorsal, or ‘‘the hinge side of the imaginary line formerly 
defined, remains now to be described. It is limited ventradly 
by the branchiae, dorsadly by the hinge, and jmstcriorly by the 
ex-current siphon. 

The anal chamber docs not in all genera communicate openly 
and directly with the interlamellar passages. Wie former reiilly 
arisefe in the latter, when only one of the proximal borders of the 
branchial lamellee is attached to the side of the visceral masa ; 
the grooves, running antero-posteriorly and parallel wifih the 
length of the gill, and situated between its proximal borders Und 

* I would beg here to refer the student to the interestiag papers of Mr. 
Hancock, in tlie * Annals and Magazine of Natural History ’ during the 
years 1862 and 1 863, for an account of the collateral Openings which iu some 
genera occtir in the mantle. In Ckamostreu atbida, in addition to the Uor- 
ntal siphonal oriUccs and pedal and ventral gapes, he describes another of 
minute size, which is situated under the lon er siphon. A similar aperture 
exists in other Lamollibranchiates. Mr. Hancock has observed it in iMraria^ 
Cochlodema, Panopm and Myochama and Prof. Owen in Pholadmya. It 
is clear from the explanation given in the text, that these seconds aper- 
tures ore really secondar)" in meaning. They do not in the lewrt 'fiie 
physiological character of the cavity. 
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itlie v^eral maas^ although open^ form really the comoieueemeut 
ot the anal chamber* 

Mytilua and Pecten exemplify the of ihia condition 
(Vh I. %* 7 *)* The outer plate (c, (/) at each lamella is free or 
unattached at its proximal margin. This latter 19 thick and 
strong. It is composed of the large afferent and efferent trunks. 
In Mytilus and Pecten it is not fringed by a slender membrane 
as in Cardium and Pholas (fig. 6 , e, /) and Mya, &c* The 
gutter or channel (fig. 7*,/,/) formed by the attached or lower 
kmella of the superior gill and the free or unattached or upper 
plate^ opens consequently into the extra-branchial or pallial 
cavity in a direct manner. The water flowing along this gi*oovc 
(fig. 10 , c) does not however return into this latter cavity, 
except under extraordinary circumstances. It is conducted in a 
rapid course, impelled by the branchial cilia, in the direction of 
the cloaca (fig. 10 , e). The groove formed at the proximal 
margins of the inferior, or as it is falsely called, the supplemental 
gill (fig. ?*,€/), emeus in like manner into the palhal cavity, but 
on the under surface. It receives the expiratory currents of the 
lower gill, and conveys them in form of a strong single current 
towarcls the exhalent siphon. In Cardium (PL II. fig. 9), Pholas 
(fig. 7), ilfya, Solen, Cocldodesma^ and Pholadomya, the two 
plates of ea^ branchial lamella on both sides are attached, the 
upper to the side of t)ie body and foot, tbe lower to the mantle. 

TTiie groove bounded by the plates of the branchial lamellae is 
divided off, therefore, in these genera by a continuous mem- 
brane (fig, 9 /) from the ipallial chamber. Mr. Hancock says, 
that in the siphonal families this membrane forms a complete 
partition between the pallial and anal cavities, since it extends 
continuously from the anterior to the posterior extreoaity of the 
upper plate. The author^s observations have convinced him, 
that, wmle in Cardium, Pholas, Solen, and Mya this membrane 
ftretehes posteriorly over the cloaca in a hood- or tongue- like 
forob it l^vcs between its edge and the side of the foot a 
fiaaum openii^ through which the two cavities freely communi- 
cate*^ The difference, then, between tbe siphonal and non* 
sipbonal families as n^spects the parts concerned in respiration, 
may be defined as consisting in the degree in which the intra- 
branohial grooves are anatomically isolated from the open space 
df the pallial cavity. 

Such points are non-essential distinctions : while they denote 
the existence of trifling structural varieties, they involve no 
diversities in the methods of action. Whether partially open or 
completely closed, the grooves (fig. 6 ,/) running horiaoPtally at 
tne proximal borders of the gills and between their component 
plates, convey the exhalent current received from the gills in the 

4 *^ 
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direction of the cloaca. ^Vhen there exist two separate bran^ 
chial lamellae on cither side, there exist two grooves ; when one, 
only one. 

The anal chamber^ then, should be defined as beginning in 
these intra-branch ial grooves, but remotely or primarily in the 
f«/er-lamellar water-passages of Mr. Hancock. The mode in 
which this chamber communicates with the water-tubes between 
the branchial lamellae is thus described by Mr. Hancock 
. the anal chamber (in Photos crispaia) was laid open, and its 
ventral wall was seen to exliibit four longitudinal rows of large 
orifices. These four rows of orifices, already well known to 
anatomists, correspond to the attached margins of the four gill- 
plates, which hang fhun the roof or dorsal membrane of the 
orauchial chamber ; this membrane being the ventral wall of the 
anal chamber, the membrane, in fact, which divides the chambers. 
These orifices lead into wide tubes, which pass between the two 
lamina' fomiing each gill-plate. These inter-brancliial tubes lie 
contiguous and parallel to each other, and extend the full width 
of the gill, being bifid within its free margin. Thus it is 
evident that the tubes within the gill-plates communicate freely 
with the anal chamber This description is exact, but it 
should be thus qualified : In those siphonal families in which 
the gills arc united posteriorly (this is the case in Unio^ Ana* 
donta, Macira, Cardium, Isocardia, Lutraria) and prolonged into 
the inhalcnt siphon, the anal chamber is considerably more 
capacious than in those in which the branchial plates of opposite 
sides are distinct and lui united posteriorly (this condition is 
observed in Pecten, Avicula, Area, Pectunculus, and Pinna) ^ or 
in those in which the siphons arc suppressed. In all cases, the 
anal chamber commences anteriorly (fig. 10, c) in grooves more 
or less extended, formed, as already dt^ned, between the plated 
of the branchial lamellae and the side of the visceral mass ana foot^ 

These grooves terminate and poui* their contents in a contir 
nuous stream into the anal chamber — a cloacal cavity com toon 
to the branchiae and intestine. In all cases then the interlameUar 
water-passages open throughout the anterior half or third of the 
gills into the water-grooves at their baea's, posteriorly directly 
into the cloaca or anal chamber. This definition, so positive, 
precludes all misconception. It leaves the cavities funrtionally 
distinct in all genera, though in some structurally continuous, JU; 
solves the problem of the Slolluscan organism. The ingress and 
egress of the alimentary and respiratoiy elements are so ordered, 
that the oeebnomy of the conehifeious animal, hidden in a ooat 
of mail, is rendered unequivocally clear to the understanding. 

* Aan. & Mag. Nut. Hint., Nov. 1851. 
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" All the mterlnmiudr i\Thtf^, lately bo fully. deacribed by Mr. 
Hancock^ pour a comiant current into this cavity, with which 
all the intra* branchial spaces openly communicate. Into this 
chamb(;r, at different points in different genera, the intestine 
tern^inates (PI. 11. %. 12, A). It receives the excrementitiot ' 
products at once of the intestinal and bmnehial systems. 

This simple definition was first established in all its details by 
the regearchCB of Mr. Hancock. It is essentially founded upon 
the permeability of the branchial laminje, first pn)ved by Dr. 
Sharpey. The correctness of this description is denied in the 
most strenuous manner by Mr. Clark. It is impossible not 
to admire the ardent eloquence, and sagacious inventiveness of 
argument with which Mr. Clark defends his own views. The 
duty of the critic, however, is sacred. Th<^ solemn sentence of 
error must be pronounced alike over many of his facts 
and not a few of his inferenees.^^ 

Mr. Clark is indeed right in asserting, that frequently a 
fHommtanj *a-current occurs through the eos-current siphou. 
This accidental incident is utterly unimportant. The normal, 
fivstematic, and necessary direction of the current in this (the 
dorsal, upper, anal ex-current, ex-halent or i/i'ru-branchial) 
siphon is centrifugal. In all Acephalans, whether siphonal or 
ncm-siphonal, everything that passes through this siphon has 
an outward tendency. The centripetal movement is irregular 
and accidental. The stream bears far more strikingly a con- 
tinuous character than that ingressing at the ventral or extra- 
branchial orifices. The uninterruptedness of this current was 
supposed by Mr. Hancock to be due to the action of cilia lining 
the interior of the siphon. The statement of this distinguished 
naturalist in this particular is indisputably erroneous. This 
Siphon, like the in-current one, is not lined w ith vibratile epithe- 
lium* The stream by which it is traversed is not excited by any 
force within its own limits. 

In denying the existence of cilia w ithin this siphon, Mr. Clark 
is on the side of truth. But the current emanating from the 
ekeurrent-siphon is continuous in character. It always goes on 
mci^t when the orifice is closed by voluntary muscular action. 

The continuousnesB of this ex-current is due, not to cilia 
witlitn the interior of the siphon, but to those at a distance, on 
the branchial bars* Alt the cilia distributed over the internal 
sui^&cea of the branchial laminae (those facing the interlaminar 
tubes) excite currents tending in the direction of the dorsal or 
mtra«*bran<^al cavity and that of the ex-current siphon. The 
pro^ of this interesting fact will be afterwards given 

♦ See a «iib»equent paper ** On the Miniite Structure of the Brincliiie.'* 
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The character of this cxhalcut curi^nt is not the same in all 
genera. In Cardium it is much more regular than in Pkolm, 
&<i. It occurs quite as distinctly in the Aaiphonophora as in 
the Siphonal classes. It is with tins curi’cnt that the rejecta- 
menta escape. 

The etmlence upon which the doctrine of the independence of 
this cavity from the ventral is maintained, will be adduced when 
speaking of the minute structure of the branchise, • 

If the view supported by Mr. Hancock be true, that the 
dorsal or intra- branchial cavity is separated from the ventral or 
extra-branchial by a partitional membrane which is permeable 
nowhere but at the branchial stigmata, it follows that every- 
thing which passes from one chamber into the other, either in a 
progressive or regressive direction, must percolate through these 
minute foramina. The author’s dissections, however, render it 
probable that a fiamral opening (fig, 6, e) at either base of the 
foot exists in some of the siphonal genera, if not in others. It is 
seated at the base of the branchial lamellsD and the junction of 
the vertical partition of the mantle with each superior gill, and 
opens directly from the intra- into the <?.r/rfl-branchial chambers. 
The office of this fissure is that of a safety-valve. 

When the outlet of the ex-current siphon is closed by sphinc- 
teric contraction, the intra-branchial cavity being rapidly more 
and more filled in virtue of the continuoumess of the branchial 
ciliary action, the surplus fluid escapes through the lateral 
fissures back again into the ventral or extra-branchial chamber, 
again to pass through the branchial foramina, propelled by cilia. 
It is by thus repeatedly filtering the same water through the 
branchiae that those bivalves, such as the Mussels, sustain life, 
though abstracjted for a considerable time from their native 
element. The fissure in question is detectable only from the 
inside of either chamber, not from the outside view of the whole 
mantle, even after the separation of the animal by spirits of 
wine from its shell. If the exit of the water from this itttra- 
branchial enclosure be due to the force exerted by the Iftmellar 
cilia, it follows that the egressing current should be equally as 
vigorous and marked in the non-siphonal as tn the sipboual 
geneta. Tlu* presence of the ex-current siphon docs not affect 
the real branchial action of respiration. As a tubular extaiaion 
of the cavity, it enables the contents of the latter to be delivered 
at a greater di8tan<^ away from the body. This is its real office^ 
Thus the sphere in which the animal lives is maintained in 
purity. The in-ewrent which occasionally occurs through this 
dorsal or intra-branchial siphon should be regarded really as a 
momentary accident, as an irregular reversal of a normal current. 
Water thus drawn into the cavity of the fX-ourrent siphon can 
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dct no paii either in the alimentary or re^iratory process. It 
cannot reach the mouth without permeating the branchial fora- 
niiua« It can do this only by overcoming the opposing force 
exerted by the branchial cilia. If the water whicn occasionally 
eni^rs at the exhalent siphon were normally designed for respi* 
ratian^ like that flawing in at the inhalent siphon^ as supposed 
by Mr* Clarki the former could not reach the pranchial lamellae 
without meeting and mingling with the counter impure cumnt 
driven by eilia^ coming from the branchiae, llie principle is ab- 
solute m the mechanism of the respiratory process in all Tuni-' 
eate and Laniellibrancbiate mollusks, that the aerating elethent 
must pass through the gilL The function of breathing cannot be 
accomplished if the water merely passes in a stream whose 
direction is parallel with the planes of the gill-laminae. The 
ultimate and true respiratory currents arc those which permeate 
the laminae at right aiigles to their planes. It results of logical 
necessity I thereforcj that if the water did mt traverse the bran- 
chial partition (PI. 11. fig. 12, a) which divides the extra- from 
the intra-brahclual chambers, the great and imperious function 
of respiration could not be accomplished. 

The preceding postulates, supported only by theoretical i‘ea- 
soning, will on a future occasion be rendered incontrovertible 
by the demonstrations of minute anatomy. 

EXPLANATION OF PLATES L anjd 11. 

Pjuatk L 

Fig, 1. CiawUina lepadiformis (after Milne- Edwardu) t a, mouth and in- 
halent fhnnel } h, large hortsontal bbod-channela» running regu- 
larly between the vertical ones o; p, the intervascuiar stigmata 
through which the water passes nom the branchial chamber into 
the ctoacal cavity (o), whose outlet is at (A) tlie exhalent or anal 
tiphon ; /, reetuin terminating in the cloaca ; n, mantle ; m, test, 
the intermediate space being nllcd with blood. 

Fig, 2. Pgrosoma giganteum (after Milne-Edwards) : a, mouth ; bran- 
chial sac ; c, GBsophagut ; d, atomach; e, iiitestme ; /, liver ; g, anus ; 
A, ovary; I, wngUon. 

1%. 3, Penmkora Jjiststi t a. branchial siphon ; tentacles at ita base ; 

c, imge biood-chaimcis in whieh tlie hlood-eorpaaoles are seen ; 

d, brachial, «, cloa^l chamber ; d, exhalent siphon ; e, space, 
tunneUed with apacions blood-channels, between the test and 
mantle. 

ty, 4. Plan of vessels in the bntnehia! band of Salpa mwima : a, large 
vessels constituthig a separate layer ; 5, smaller ; c, mcsl pro- 
cesses fWipi the vessels and flUed with blood, and communicating 
with their internal idumtiel ; d, d, water meshes i fig. 4 a, a sepa- 
rate bar, showing ciUiu and bore. 

One of the bran^W folds of Cgnthia mierocomus j «, c, water 
meshes between the bloud-channcl ; h, d, the attached borders; 
c, fl*ee border ; d, transverse Mood-channels. 

1%. firiuiehial system of Pbolor dactglus ; a, btra-branefaial or, exhalent 
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aipkon ; l>, if, extra^braudiial or iuhaieiit siphon; d» pullial or 
extra-branchial cavity ; c, external or inferior branchial lamella ; 
d, internal or superior letnelia ; r, membrane tying the attached 
border of the superior bmiichial lamella to the sule of the foot and 
visoei’al mass, roofing the tatr«-branchial or anal chamber (/) ; the 
arrows (p) show the currents descending from the branchiae into 
the anal chamber, and thence- out through the oxeurrent siphon, 
under the membranous roof (/) connecting the branchine of the 
t\%o sides ; A, mouth ; t. i, palpi The arrows nuhemte the direc- 
tion of the currents. 

7 . is a trausverse ideal section of the precedii^ figure. It exhibits the 
relation of the water-euiTcnts and cavities : a, incurrent siphon, 
leading (at a') into the cxtra-branchiul or pallinl chamber d, d ; 
h, excurrent sipiion leading out of (nt h^) the intra-branchial or 
anal chamber c ; c, c, c, c, bmnchiul lamelbc. 

Fig, 7*. One-half of Mgtilus (fig. U^) in trausverse section, showing the 
mode in which the^ branchial lamelhe are attached to flic man* 
tic A, A ; a, A, branchial himellte of one side ; c, c\free proximal 
border of rcspei'tivdy the upper lamella of the internnl gill-platc, 
and the lower of the cxtenial. The attached laraella (d, (f)ot c*acb 
gill-plate are joined by a membrane at c ; shows the contimmH 
ineinbruue which at the proximal borders connects the branebial 
bars, so that at this point no water can permeate the luiucUa; 
/./^ denote the spacious grooves which receive the water from 
the interlamel) nr tulH*« and convey it to the (‘loaca. The wrows 
mark the directum of the currents. 

Platk II. 

Fig. 8 . Vertical view of the common Cockle, showing the relation of the 
branchial system to the siphons and cavities : «, excuri*eut siphon 
leading out of the anal cr\ ity (a') surroumling the visceral maos (i) ; 
b, incurrent siphon conducting (at b') into the extra-branchial 
cavity (c) ; c, arrow s marking the cxcurrent currents coming from 
the brauchiie ; < 7 , palpi ; /, mouth. 

Fig, 9. Ideal transverse section of the former figure i a, cxcurrent sijiboii 
leading out of the anal cavity (c) at ; A, inourront ditto opening 
at b' into the general cavity of the mantle (r, c) at A'; d, d, bran- 
chiae ; f, the line of the mantle uniting the branchial liunnllce 
together. The arrows show the order and tendencies of the water- 
currents. 

Fig. 10. Vertical view^ of Mytiius, exhibiting the systems of respiratory and 
alimentary water-currents : a, mouth ; i, i, palps ; b, exIiu-Wh* 
child or pallial cavity ; c, two longitudinal halves of the recti^, 
terminating in the cxcurrent channel in the mantle ; c, e &/, smr- 
rounded by the grooves (c) indicated by the anows which convey 
the expiratory water from the branohisB in the iltroction of the 
cloaca ; d, d', branchial lamella!! ij,j, arrows showing the direction 
of the currents along the distal ox free border of the gills which 
convey food to the mouth. 

Fig, 11. Ideal transverse section of theforracr— compare with fig. 7*. PI. I. 
It is designed only in outline plan to display the relative anatomy 
of the extra-branchial (A), the branchiae and* pallial membrane {dj, 
and the intra-branclual or anal chamlier (c) ; a, openings of the 
mantle. 

Fig. 12 . Oyster: a, mouth between the palpi j A. anus, emerging out of 
the visceral mass ; c, upper half of the mantle arching over the 
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branchiifr; d, maotLc; e, e\if\ wetom sbovt^ing ^urr^ts mi* 
terinff the cavity of the mantle (/) ; the arrou' (f) alao marks the 
fofKUoeBring currents tending towards the mou{h ; ht intra-bran- 
chial or anal cavity $ o is that portion of the pfidlial membrane 
which Stretches from the proxitnal border of the ufjper brancitial 
lamella to the si<le of the visceral mass, thus shutting in com- 
pletely the intra-branchial cavity ; the excurrent. 

13. Ideal transverse section of the preceding figure : a, mouth ; b* ge- 
nera! cavity of the mantle; c» openings between the valves 
(/, f) of the mantle ; g* membrane uniting the branchite with the 
miuitle, and dividing tlie pallial chamber (e) from the intra-bran- 
chial cavity (c) ; d, the anus. 

[To be continued.] 


V, — Notes on the Ornithology of Ceylon, collected during an 
eight years^ residence in the Island* By Eduak Leopold 
Layard, F.Z.S., C.M.E.S. &c. 

[Continued from vol. xiii. p.453.] 

206. Thbron BiciNCTA, Jerd. Bata-goya,C\v\g* Paichy-prM, 
Mai., and Groene-duyven of the Dutch dci^ccudants ; lit. 
Green Dove. 

Vei*y abundant in the south of the island and in the mountain 
Eonc, where it is mingled w ith T. Malabarica vel T. Pompadoura, 
Gmel. Towards the extreme north it is seldom met with, though 
I have killed a few specimens in the Patchcllepally. In the 
neighbourhood of Pt. l\^dro I never saw it, its place oeing filled 
by the larger T* chlorigaskr, Blyth. 

This Pigeon never lights on the ground, but seeks its food, 
which consists of berries and small fruits, on the highest trees ; 
it always feeds in flocks, and vast numbers are killed in the 
southern ’and western jirovinces by noticing what trees ai*e in 
f^it, and watching at their foot for the birds which are conti- 
nually going and coming. It however fee^ls so silently and 
moves so seldom, that it requires much skill to detect a single 
bird otit of a flock of fifty or sixty, and on the least alarm, w^hich 
is communicated from one to another by a plaintive whistle, 
they aU dart off the tree as if by magic ; frequently, on firing at 
a bird which has exposed itseli, I have brought down seven or 
eight others which 1 could not see. 

It forms a nest in the month of May, of sticks, with a very 
slight lining of roots, &c. in the fork of a tree, and deposits tWo 
shining white eggs. Axis 14 lines; diam. 10 lines. 

206* Trkron CHLOBIOASTBR, Blyth. 

Confictod to the extreme north of the island, where it is very 
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abundant, feeding on the fruit of the banian tmf* It is migi^ 
tory, only appearing in the fruit season, and returning again 
to the coast of India. 

Tlie Tamuls and Cingalese apply the name of pakhy^praa ** 
(Green Dove) and batn-goya mdiscritninately to aM our Tre- 
mns. The words prda and gaga arc synonymous and used for 
all pigeons. 

207. Trehon Malabakica ? Jerdon. 

Var. Pompadoura, Gmel. (Brownes III. PL 19, 20.) 

I procured this species in abundance in the mountain zone, at 
the top of the Balcaddna Pass, and at Ratnapoora. It feeds on 
berries, and flies in large flocks. Our Ceylon race is slightly dif- 
ferent from the true T, Mnlaharica, and 1 believe it to be the 
origin of Brownes wretched figures (plates 19 & 20). My 
lamented friend Mr. Strickland was satisfied with this view of 
the case, and intended oflering some remarks on these plates 
and several others which represent Ceylonese birds, but which 
have hitherto not been satisfactorily identified, I regret that I 
have not a copy of the work to refer to, and detail as fully as my 
memory serves me, the conclusions to which we came upon most 
of them. 

208. Cahpofhaoa pusiela, Blyth, J. A. S. xviii. MahaviUa- 
goguj Cing. Matabatagom of the Cingalese to the north of 
Kandy. Berg Dugven, Butch ; lit, llill Dove. 

Mr. Blyth separates this species and those from the Nilgiris 
from TickclPs Columba sylvatica, under the name of C» puntto* 
Mr. Strickland was inclined to agree with him, but wished for a 
larger series of specimens than those I had by m<} for compa« 
rison. 

Our birds extend northward and southward into the low 
country, but their great haunt is certainly the mountain 
though, from Dr. Kelaart^s observations, it docs not appear to 
have been seen ‘4n very high lands, and the MahaviUagaya of 
Nuwera Elia is another species, C, Torringtonii, Kelaart. 

They are very migratory, only appe4irin^ with the ri^ fruit of 
the banian, te^, and other trees, on which they feed : at this 
time they congregate in hundreds in places where previously not 
a specimen could be procured. 

209. Alsocomus puNiCKUS, Tickell. Neeymg cobeya, Cing.; 
lit. Season Pigeon, from its being essentiany migratorial. 

This bird is but rarely a visitant of our island ; I believe it ap- 
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penrs dtmng the fruitbg of the einoainon tveeej the nativee ali 
assure me of this ; but there i» another bird called Kummdoa 
cobeya, i. e. Cinnamon Dtm, which iii confused with it, or else 
this has two names. A relative of mine, however, who was formerly 
in charge of the Goveniment Cinnamon Department, informs me 
that many years ago, when the south of the island was not so 
much cultivated as at present, there used to arrive at the fj^iting 
season, flocks of a small pigeon which fed on the cinnamon, and 
which he could not identify with any I showed him ; he 
them Kwrundoo cobeya, and said he bad not seen any of late 
years. I have sometimes thought this might prove to be Treron 
aromatica, Gmel. 

210. CARroFHAOA ToiiuiNGTONii, Kclaart. MahamUagoya of 
the Ceylonese Mountaineers, apnd Kelaart. 

Mr. Blyth is disposed to consider this as only a variety of 
C. Blphimtonei, Sykes, of the Nilgiris, but Mr. Strickland at 
olice pronounced it to be distinct ; if so. Dr. Kelaart's name will 
stand. 

Not having seen it alive, I must refer to his ^ Prodromus Faunie 
Zeylanicse * for particulars of its habits ; he says (page 108) — It 
is an arboreal species seen only in pairs ; flies high and in long 
sweeps : their nests arc formed on lofty trees.'^ 

21 K CoLUMHA iNTEEMEBiA, Stricklaud. 

This species is extremely local, being confined to two places, 

Pigeon Island,^^ off Trincomalie, and a rock off the southern 
coast nearBarberryn. From these it, of course, makes incursions 
into the interior, and 1 have heard of specimens being shot at 
Vavonia-Vlancolom, on the great central road, about fifty miles 
from Trincomalie. 

212. UuRTVa msottius, Linn. Cdly-prSa^ Mai.; from their 
freauentiug the Euphorbia hedges called CuUy by the 
Malabars. Ringel Duyven of the Dutch descendants. 

Extremely abundant in the northern province, and indeed 
wherever the country is favourable to the growth of the Evphorbw 
(HmRgmrum. It breeds in the spring, fabricating a loose, careless 
nest, of small twigs, in the Eupbojoia trees, in which it dewsits 
two oval and shining white eggs. Axis 14 lines ; diam. lllines* 
While residing in the norih, or in my jungle trips, I found th» 
a wholesome and pleasing addition to my table, frequently kill* 
mg from twenty to thirty of them and of T. Suraiemis in two 
Of three hours. 
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218. Turtitii StTRATENsis, Lath. ManUjrrdd, Mai. ; lit, Bead- 
Dove, from the bead-like spots on the neck. Cobey a and 
Alhn cobey a ^ Cing. 

Equally abundaut with the preceding in tlie same lucalitics, 
but found also in the central province and wooded poi’tions of 
the southern districts. In its nidification it is similar, and the 
eggs dre only distinguishable by their size, having an axis of 
12 lines and a diaiu. of 9 lines. 

The flight of both these pigeons during the love season is 
most elegant and graceful ; the male bird wdl at such times soar 
away from the branch on which his ** meek-eyed ** partner is 
reposing to n considerable altitude, rising almost perpendicularly 
and clapping his wdnga together over his back, then opening 
them and spreading his tail he sails downward in decreasing 
circles and graceful curves to the object of his affections, who 
greets him w ith the tendcrest mid blandest cooings, and while 
he struts and pouts before her caresses his h(‘ad and wings with 
her bill. The fervour of their love being assuaged, away they 
both soar in the fulness of their joy, to descend again in undu- 
lating curves, crossing and recrossmg ea(*h other with the most 
easy and gi'aceful flight, to the more sober and matter-of-fact 
work of collecting building materials for the nest. 

214. TniTUR HUMiLts, Teirim. 

The fertile portion of the Ft. Fedro district is separated from 
the neighbouring divisions of Malagurn, Jaffna, and Chavaga- 
cherry, by a plain of several miles in breadth, in the centre of 
which, during most parts of the year, is an expanse of shallow 
brackish water ; in the hot season this mostly dries up, in some 
places leaving a rich deposit of native salt (from the sale of which 
a large portion of the revenues of the northern province is de- 
rived) ; in others not so impregnated with the saline particles and 
sooner dry, the natives raise crops of paddy and other grain ; in 
others (reclaimed by embanking) topes of palmirahs have been 
planted. Far away from other cultivation, and in the centre of 
the plain between Tunale and Warenny, stands one of these topes, 
numbering perhaps two dozen palms and margosas ; a few banian 
trees, planted doubtless by some vagrant dove, have taken root 
and circled some of them in their deadly embrace; a well of 
brackish water, a ruined temple, and a native hut, complete the 
picture of this oasis in the desert.^^ Government duty led me 
one morning to this spot soon after the waters had subsided : 
part of my walk had been over parched mud sparkling with saline 
incrustations, which rendered the glare almost insupportable ; at 
one place the people with me had curried me through water up 
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to their and for the last two miles 1 had tmdged along 

over the remains of paddy-fields^ now dry and dusty> under the 
burning sun, without a tree or a bush to shelter me ; my dogs 
trailed their tails and drooped their heads, with straining eyes 
and outstretched tongues, and even the ordinarily garrulous 
natives wete silent, oppressed by the intolerable heat ; the 
mirage deluded us with its pictures of limpid water and tall 
trees, my spirits almost sank, and I thought I never should reach 
the trees before us in the distance. How willingly would I, had 
I been a litigant for that miserable tope, have resigned it, 
rather than have taken the trouble to walk to it ! Suddenly — the 
first living thing I had seen for hours — a pigeon darted past us 
in full flight towards the tope ; 1 hardly eared to look at it with 
my half-closed aching eyes, but its pink-coloured back and small 
sise at once roused me — it was something new I 0, how eagerly 
I watched its flight to that now coveted tope, and longed to be 
there ! The natives knew of no other species but the Cally and 
Mani-pr&&s,^’ and stoutly maintained there were none ; 1 was 
equally positive the bird that flew by was neither of them^ and 
hurried forward, thirst and beat were alike forgotten ; and when 
I reached the spot, instead of partaking of the cocoa-nuts which 
the head-man's forethought had provided there for me, I sprang 
on the low wall and peered eagerly among the tre<»8. Turtur 
Suratensis and 7\ risorius perched about the branches in abun- 
dance, and — could I believe my eyes ? — on a dry leafless matty" 
projecting from a palmirah tree, and supporting the twigs of a 
nest, sat a pair of the lovely little T, humilu ; there they were, 
billing and cooing/' in sweet but dangerous proximity, for the 
same shot laid them both dead at my feet, and m another minute 
a native lad who had followed me brought down two shining, 
smooth^ white eggs from their nest. This was not the only pane 
in the tope, and I soon procured half a dozen specimens, and 
might liave killed as many more. An old head-rnan who was with 
me, and who had the reputation of being the best sportsman in 
my district, assured me he had neither seen nor heard of this 
description of pigeon before; and so said all present, some of 
tliem old men who had spent their lives in that neighbourhood. 
1 had lived more than a year in the district and killed dozens Pf 
doves without finding one> nor did I ever after, though I often shot 
along the cultivation, at the edge of the plain, meet with them. 
Had they bred there that year only ? where did they come from ? 
why did thc 3 r aeleefe that lonely tope and keep so closely to it f I 
lefit the district and never could learn, nor did I ever find any 
nntive who had met with them in other parts of the island. 
])r. Kclaart knew nothing of it, and only included it in bis list 
on Mr. Blythes authority, and I furnished the latter with data ; 
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80 whether the little colony raised their young wad departedi or 
breed there stilly '' remains an untold tale/^ 

215. Txtrtur oribntalis, Lath. 

I shot a young bird of this species from a small flock of 

I ngeons which flew over my he^d as 1 was travelling with the 
ate Dr. Gardner in the Pasdooin Corle in the month of Decem- 
ber 1848. 

216. CwALCorn APS Indicus^ Linn. Nillo - or NiUCoheya , Cing. ; 
lit. Blue Dove. 

The Ground Dove of Europeans seems not to extend north- 
ward further than Kodally Kallii on the eastern, and Putlam on 
the Western sides ; at least I never met with it beyond, and the 
Tamuls have no name for it. About Colombo and all through 
the wooded southern and central provinces it is abundant. It is 
generally found on the ground, walking hastily about and pick- 
ing up seeds ; being a bold, fearless bird of great power of wing, 
it will permit approach to v.ithin a few paces, when, with a spring 
into the air, it will dash onwards a few dozen yards, and again 
settle ; a renewed approach drives it further off a second and a 
third time, till driven beyond the range of its food, the lovdy 
bird will dart back to its old feeding ground with the rapidity 
of thought, often brushing the intrudci’^s person with its wings, 
while following the tortuous narrow windings of the native 
path. It is principally abmad morning and evening, when its 

f laintivc lowing coo may be heard from almost every thicket, 
n such situations they breed, laying two oval yellowish drab- 
coloured eggs. Axis 12 lines ; diam. 8^ lines. 

217. Pa VO cRisTATTTs, Linn. Monara, Cing. Miyil, Tatn. 
Pavaan, Port. Mayal, Dutch, 

Abundant in the mimosa jungles of the maritime districts, 
but rare in the bills. They feed in flocks during the mornings 
and evenings, and roost in trees, on which they may be seen at 
daybreak expanding their tails and wings to dry. 

218. Galiais Stanleyi, Gray. Kadoo-koh^ Mai. Weth-> 
hikullOj Cing,; lit. Jungle Fowl. frild-HoSn, Dutch. 
Galienha di Matoe, Port. 

The Jungle fowl is abundant in all the uncultivated poiiions 
of Ceylon, but particularly so in the northern and north-w’^estern 
provinces. 

It cotnes out to feed morning and evening, upon the roads, 
cultivated lands, or other open places. The cocks are generally 
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mea alone, eeldom in company wiih their beus^ who, however, 
are always in the neighbourhood, and keep together, even 
though their broods may be of very different ages. 

The cocks fight most desperately in defence of their seraglios, 
the combat frecjuently terminating in the death of one of the 
engaged parties. As they not unfrequently mingle with the 
fowls of the lonely villages, they cross with the domestic breed, 
being more than a match in courage for the plebeian dunghill 
cocks, and armed with tremendous sharp spurs, 

Mr, Mitford, of the Ceylon Civil Service, showed me, while 
at ttatnupoora, a hybrid hen ; her general appearance and call 
much resembfed that of the wild bird ; her eggs also partook of 
the spotted character, but Mr, Mitfoid never succeeded in rearing 
any chicks from them, as they were always addled. The bird 
was very tame to those with whom she was acquainted, but fled 
precipitately at the anproach of strangers. 

The hen selects a aecaying stump or thick bush for a nesting 
place, and lays from six to twelve eggs, of a fine rich cream 
colour, finely mottled with reddish brown specks. Axis 1 in. 
9 linear diam. 1 in. 4 lines. The young when just hatched 
resemble young chickens, and the old mother leads them to 
decaying prostrate trees, and scratches for white ants, which 
thfy eagerly devour. They are batched in June. 

In wet weather, |ungle fowl keep much to thick trees, sitting 
disconsolately with drooping head and tails among the branches ; 
they also roost in trees at night, retiring to rest early. It 
is rarely that a bird can be flushed, but when they do fly, it is 
very much in the manner of the pheasant ; they nin with in- 
cremble swiftness, and trust to their powers in this respect for 
safety. ITicir cry is a short crow, which resembles the words 
^^iSeorge Joyce,” sharply repeated. 

It may not be out of place here, while upon the subject of 
JuuKle fowl, to mention the varieties of domestic breeds which 
are mund in the island. 

The Usual kind is the common fowl, which is considerably less 
than the English breed, and lays a much smaller egg ; it runs 
through all me same variations of plumage ; but there is one 
amnm variety, which I cannot describe more aptly than by 
impaling it to a white fowl drawn down a sooty emmney. On 
preparing one of these fowls for the table, at which, by the way, 
they exed all others in flavour and tenderness, the skin and peri- 
ooteum im found nemdy block ; the roof of the mouth, tongue, 
Vfriittka, and legs are also of a deep leaden hue. It is a remark- 
able fact, that a male bird of the pure sooty variety is almost as 
iKsaree as a tortoise-shell tom-cat. 

The Cittgatese call these fowls ** Calloo-m»*imktdo/^ literally 
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black^flesh fowL Kuku/a means coek {ox fowl taken as a whole) ; 
kikili^ hen ; kukulo, plural, fowls. 

The ingenious and learned author of * Ornamental and Do- 
mestic Poultry*/ at page 392, second edition, refers to these 
fowls as having silky feathm, but with us in Ceylon this is not 
the case. 

The Frizzled or Friesland Fowl, of the same author 
(p. 394i), is also domesticate J in Ceylon, but it is rare; the 
Cingalese called it Capri^knkulo, and say it was originally im- 
porUnl from Batavia, Thin ai'cords with Teiiuninck's statements. 

The Humeless Fow^l, or Rumkin {ibid. p. 382), is also plen- 
tiful, but only in a domc'^tie state. Temmiuck^s assertion that 
it is a wild inhabitant of the island is surely a mistake, and the 
Governor (Loten, 1 presume) who forwarded him the information 
must have been deceived by some head-man or other. 1 am 
quite confident the bird does not exist wild in Ceylon ; the very 
native name, ** Cochi- kukafoy* Cochin-fowl, implies its foreign 
character. 

The Cochin China Fow^l {ibid. p. 289) -and Malay Fowl 
(p 299) arc both found in Ceylon ; the former is called Maha^ 
cochi-kukulo, or large Cochin Fowl,*^ and is common enough. 
1 have purchased them for 7^d, each, while residing at Pt, 
Pedro ; I mention this as a contrast to tbe^absurd pricijs given 
in England. The Malay f<»wl is principally found about the 
lines of the native regiment of Ceylon Rifies ; they belong to the 
Malays, and are used in fighting, a sport of which that people, 
as well as the Cingalese and Tamuls, arc passionately fond, I, 
however, never saw tht* true game cock in Ceylon. 

Cheepers (p. 384) arc frequently met with ; tlieir curiously 
short legs at once distinguish them from the common breed. 
One variety has feathered legs, but 1 never met with true 
Bantams. 

The Poland or Polish Fowl (n. 304) was introduced many 
years ago by a relative of my own, the original birds having been 
procured from my father. 

I am not sufficiently acquainted with all the varieties of 
domestic fowls to state if other kinds are found in the island ; 
probably some which I have called ** common fowls may be 
more valuable varieties. 

^ Published at the office of the ‘ Gardeners* Chronicle/ London. 

[To be cOtitmtied.] 
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VI. — On Manufactured Sea^ Water far the Aquarium. 

By P. H. Gossb, A.L.S. 

The inconvenience, delay and expense attendant upon the pro- 
curing of sea-water, from the coast or from the ocean, I had 
long ^0 felt to be a great difficulty in the way of a general 
adoption of the Marine Aquarium. Even in London it is an 
awkward and precarious matter; how much more in inland 
towns and country places, where it must always prove not only 
a hindrance, but to the many an insuperable objection. The 
thought had occurred to me, that, as the constituents of sea- 
water arc known, it might be practicable to manufacture it; 
since all that seemed necessary was to bring together the salts in 
proper proportion, and add pure water till the solution wto of 
the proper specific gravity. Several scientific friends to whom 
I mentioned my thoughts, expressed their doubts of the possi- 
bility of the manufacture ; and one or two went so far as to say 
ttat it had been tried, but that it had been found not to answer ; 
that though it looked like sea-water, tasted, smelt, like the right 
thing, yet it would not support animal life. Still, I could not 
help saying, with the lawyers, If not, why not ?*' 

Experientia docet. I determined to try the matter for myself. 

I took Schweitser^s analysis ; but as I found that there was 
^some slight difference between his and LaurenPs, I concluded 
that a very minute accuracy was not indispensable. Schweitzer 
gives the following analysis of 1000 grains of sea-water taken off 
Brighton : — 


Water 

. 964744 

Chloride of sodium . . 

. 27*059 

Chloride of magnesium . 

3*666 

Chloride of potassium . 

0*765 

Bromide of magnesium . 

0029 

Sulphate of magnesia . 

2*295 

Sulphate of lime . . . 

1*407 

Carbonate of lime . . 

0*088 


999*998 


Tbe bromide of magnesium and the carbonate of lime I 
thought 1 might negled, from the minuteness of their quanti- 
ties ; as also because me former was not found at all by M. Lau- 
rent in the vfater of the Mediterranean ; and the latter might be 
found in sufficient abundance in the fragments of shell, coral, 
and calcareous algm, thrown in to make the bottom of the aqua- 
ria. The sulphate of lime (plaster of Paris) also 1 ventured to 
eliminate, on account of its extreme insolubility, and because 
Ann. ^ Ma0. N. Hist. Ser. 2. Vol. xiv, 6 
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M. Laurent finds it in excessively minute quantity. The cotn- 

! )onent salts were then reduced to four, which I used in the fol- 
owing quantities : — 


Connnon table salt . . 

Epsom salts , . . . 

Chloride of magnesium 
Chloride of potassium . 


31 ounces. 


200 grains 


40 





To these salts, thrown into a jar, a little less than four quarts of 
water (New River) were added, so that the solution was of that 
density that a specific gravity bubble 1026 would just sink in it. 

The cost of the substances w’as — sulph. mag. Id, j chloride 
mag. 3rf. ; chlor. pot. l^d , ; salt, nil ; — total, 5^^/. per gallon. Of 
course if a larger quantity were made the cost of the materials 
would be diminished, so that may set down i)d, per gallon as 
the maximum cost of sca-watcr thus made. The trouble is 
nothing, and no professional skill is requisite. 

My manufacture was made oii the 2l8t of April. The follow- 
ing day 1 poured off about half of the quantity made (filtering 
it through a sj)onge in a glass funnel) into a confectioners 
show, glass. I put ill a Ixittom of small shore-pebbles, well 
washed in fresh water, and one or two fragments of stone with 
fronds of green sea-weed (Ulva laimirna) growing thereon. I 
would not at onc(i venture upon the admission of animals, as I 
wished the water ro be first somewhat impregnated with the 
scattered spores of the Ulva; and I thought that if any subtle 
elements were thrown off from growing vegetables, the water 
should liave the advantage of it, before the entrance of animal 
life. This too is the order of nature ; plants first; then animals. 

A coating of the green spores was soon deposited on the sides 
of the glass, and bubbles of oxygen were copiously thrown off 
every day under the excitement of the sun^s light. After a week 
therefore 1 ventured to put in animals as follows 


2 Actinia memnbryantihemum, 

7 Serpula triquetra. 

8 Balanus balanoides, 

2 Sabella ? 

2 Sabellaria [alveolata ?) 

2 Spio vulgcn^is. 

1 Oynthiu {quadrangukrut) 


Coryne ramoea* 

Orisia eburnea* 

acukata. 

Cellepora pumicoea. 
Celhdaria oiliaia, 
Bowerhankia Mbricata. 
Pedicellina Belgica. 


These throve and flourished from day to day, manifesting the 
highest health and rigour; the plants (including one or two Red 
Weeds that were introduced with the animals) looked well, and 
the water continued brilliantly crystalline. Within the sueoeed- 
ing month specimens of Actinia mesembryanihemm^ A. anguu 
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tsmm And A. clavaia, a Trochus umbilicatm, and a LUlorifia liU 
farm were at different times added. 

Six weeks have now elapsed since the introduction of the ani- 
mals. I have just carefully searched over the jar, as well as 
I could do it without disturbing the contents. I find every 
one of the species and specimens mentioned above, all in high 
health ; with the exception of some of the Polj zOa, viz. Crhia 
aculeaia^ Cellepora pumicosa^ Celluiaria cUiata^ and Pedicellina 
Belgica. These I cannot find, and 1 therefore conclude that 
they have died out ; though if I chose to disturb the stones and 
weeds, I might possibly detect them. These trifling defalcations 
do in no wise interfere with the conclusion, that the experiment 
of manutacturing sca-water for the Aquarium has been perfectly 
successful. 

P. H. Gosse. 

5B Huntmgdon Street, Bamsburv Park, 

June 9, 1854. 
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Marcli 23, 1854. — Colonel Sabine, R.A., Treas. and V.P., 
in the Chair. 

** Note on an indication of drpth of Piimicval Seas, afforded by the 
remains of colour in Fossil Testacea.** By Edward Forbes, F.U.S., 
Pres. G.S. &c. ^ 

When engaged in the investigation of the bathymetrical distribu- 
tion of existing moUusks, the author found that not only did the 
colour of their shells cease to be stropgly marked at considerable 
depths, but also that well-defined patterns^ were, with very few and 
alight exceptions, presented only by tcstacea Inhabiting the littoral, 
circumlittoral and median zones. In the Mediterranean only one in 
eighteen of the shells taken from below 100 fathoms exhibited any 
markings of colour, and even the few that did so, were questionable 
inhabitants of those depths. Between 35 and 56 fathoms, the pro- 
portion of marked to plain shells was rather less than one in three, 
and between the sea-margin and 2 fathoms tlie striped or mottled 
species exceeded one-half of the total number. 

In our own seas the author observes that testacea taken from below 
100 fathoms, even when they were individuals of species vividly 
striped or banded in shallower zones, are quite white or colourless. 
Between 60 and 80 fathoms, stiiping and banding are rarely 
presented by our shells, especially in the northern provinces ; 
and from 50 fathoms shallow<^watd 0 , colours and patterns are well 
max^ked. 

The relation of these arrangements of colour to the degrees of 
lii^t penetrating the different zones of depth, is a subject well worthy 
of minute inquiry, and has not yet been investigated by natural phi<» 
losophers. 

5 * 
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The purpose in this brief notice is not, however, to pursue this 
kind of research, but to put on record an a})plicfttion of our know> 
ledge of the fact that vivid patterns are not presented by testacca 
living below certain depths, to the indication of the depth, within 
certain limits, of palaeozoic seas, through an examination of the 
traces of colour afforded by fossil remains of testacea. 

Although their original colour is very rarely exhibited by fossil 
shells, occasionally we meet with specimens in which, owing i^roba- 
bly to organic differences in the minute structure of the coloured 
and colourless portions of the shell, the pattern of the original painto 
ing is clearly distinguished from the ground tint. Not a few exam- 
ples are found in Mesozoic as well as in Tertiary strata, but in all 
the instances on record, the association of species, mostly closely allied 
to existing types, and the habits of the animals of the genera to 
which they belong, are such as to prevent our having much difhoulty 
about ascertaining the probable bathymetrical zone of the sea in 
which they lived. . 

But in palaeozoic strata the general assemblage of articulate, mol- 
luscan and radiate forms is so different from any now existing with 
which we can compare it, and so few species of generic types 
still remaining are presented for our guidance, that in many in- 
stances we can scarcely venture to infer with safety the original 
bathymetricid zone of a de|K>8it from its fossil contents. Con- 
sequently any fact that will help us in elucidating this point be- 
comes of considerable importance. 

Traces of colouring are rarely presoittecl by palaeozoic fossils, and 
the author knows of few examples in which they have been noticed. 
Professor Phillips, in his * Geology of Yorkshire/ represents the emr- 
boniferous species, Pleurotomuria flanmigera (i. e. carinata) and co- 
nka, as marked with colour, and Sowerby has figured such mark- 
ings in P, carinata and P. rotundata* In the excellent monograph 
of the carboniferous fossils of Belgium, by Professor De Koninok of 
Li^ge, indications of pattern-colouring are faintly shown in the 
figures of Solarium pentangulatum, and distinctly in those of Plen* 
rotomaria carinata and Patella Solaris. 

In the cabinets of the Geological Survey of Great Britain are 
some finely-preserved fossils from the carboniferous limestone of 
Parkhill, near Longnor in Derbyshire. Among these are sevetal 
that present unmist^eahle pattern-markings, evidently derived from 
the original colouring. They are-— 

Pleurotomaria carinata and conica, showing wavy blotches, resem- 
bling the colouring of many recent Trochida, 

An undescribed TrochuSt showing a spiral band of colour. 

Metoptoma pileuSt and 

Patella ? retrorsa^ both with radiating stripes, such as are pre- 
sented by numerous existing Patellidss. 

Natica plicistria, with broad mottled bands. 

Aviculo-pecten, a large unnamed species, with spotty markings on 
the ribs in the manner of many existing Psetitm. 

Avicuh^pecten sublolatus^ Ph, ? Beautifully marked with radiating, 
well-defined stripes, varying in each individual, and resembling the 
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patterns presented by those recent Avicula that inhabit shallows 
and moderate depths. 

Avicfilo-pecten intercostatw and elongatus also exhibit markings. 

Spiri/er decorut and Orthis resupinaiHt show fine radiating white 
lines. 

Terehratula liaatata, with radiating stripes. 

Ulie analogy of any existing forme that can be compared with 
those enumerated, would lead to the conclusion that the markings 
in these instances are characteristic of moUusks living in a less 
depth of water than 60 fathoms. In the case of the Terehratula^ 
which belongs to a genus the majority of whose living representa- 
tives inhabit deep water, it may be noticed that all the living spe- 
cies exhibiting striped shells are exceptions to the rule, ana come 
from shallow water. 

There are many circumstances which warrant us to suspect that 
the carboniferous mountain limestone of most regions was a deposit 
in shallow water. I'he facts now adduced materially strengthen 
this inference. 

In the British Museum there is a beautifully spotted cxam])le of a 
Devonian Terehratula, brought by Sir John Richardson from Boreal 
America. 

Specimens of the TTurho rupestris, from the I^ower Silurian Lime- 
stone of Ibhe Chair of Kildare near Dublin, exhibit appearances that 
seem to indicate sjjiral bands of colour. 
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November 9, 1852. — J, 8. Bowerbauk, Esq., F.R.S., in the Chair. 


Descriptions of a new genus, and of several new species, 
OP MoLLUSCA, from the CuMINGlAN COLLECTION. 

By Arthur Adams, F.L.8. etc. 


Family Solenellidai. 

Animal oblong. Mantle open in the entire length ; margin 
double, outer edge fimbriated ; nind outer edge ending in two cid- 
lous conical processes immediately below the respiratory orifice. 
Respirato^ orifice continuous with the opening of the mantle, the 
mai^i fringed ; anal siphon simple-edged, tubular, elongate, muscu- 
lar, produced beyond the fringed mantle-margin which surrounds its 
liaae. Gill single on each side, attached the whole length. Labial 
palps elongate, fringed at their margins, and surrounded at their base 
by a thin dilated membrane. Foot large, compressed, geniculate, 
ending anteriorly in a fplded ovate disc with crenate margins. 

Shell thii4 not pearly within. Hinge-margin with comb-like 
teeth. Ligament externm. 

Genus Neilo, A. Adams. 

STesfa tranfvtrta aquwalviSf inmquilaitraliaf epidermide J^eo 
iemi indutdt iatere poatico hiam. Deniioue eardinalihm, 
nuiUa, laierihus antme et poatieia plurtmia in aerie reciiuacuh 
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di^ositU; dentibus parvis acutis ; tmpremmihus muscularU 
hu9 subdutanfibuSf impremione pallii sinu magno ; Hgamento 
cwterno along a to* 

Tins genus differs from Solenella, not only in its Leda-like form, 
but in me hinge-margin having as many teeth anteriorly as poste- 
riorly. Ill Sole/ialla the series of teeth is confined to the fulcrum to 
which the external ligament is attached ; — in this genus the teeth ex- 
tend along the entire hinge-margin. 

Neilo Cuminoii, a. Adams. N. testa transversa, cequivalvi^ 
tnm(pnlaterah y epidermide temti viridi-fusco obtecta^ trans* 
verse concent rive sulcata; latere antico clauso^ rotunda to^ 
posiico longiorcy mhangulato^ hiante^ margine truneato flexuosOi 
superne auriculato. 

From the circumstance of the hind margin gaping considerably 
and being divided as if for two siphons, the anal and branchial tubes 
in this animal are probably distinct and elongated, as in Leda, The 
genus NeilOi in fact, will represent Leda^ of the family NucuHdoe, in 
n distinct family, Solenellid<e, characterized by the external ligament 
of the hinge. It is from the shores of New Zealand. 

CoNCHOEEPAS (Coralliobia) FiMBRiATA, A. Adams. C* testa 
ovata alba^ longitudinaliter radiatim costatUs transverse la* 
mellosa^ lamellis pulcherrime Jimbriatis ; spira minuta, an» 
fractu ultimo amplo ; apertura ovalif antice attenuata^ sub^ 
canahculata ; lahio ewcavato irmirvato^ margine extemo dtla^ 
tafo et vaMe refexo ; labro margine late dilatato et 

eleganter Jimbriato. 

Ilab. Cagayan, province of Misamis, island of Mindanao, Philip- 
pines. On the coral reefs at low water (B, C.). Mus. Cuming. 

Externally this curious shell resembles Concbolepas, but the ab- 
sence of the two teeth on the fore part of tlie outer lip prevents it 
being strictly referred to that genus. In the character of the inner 
lip, and in its place of habitation on coral reefs, it approaches Jj^t<h 
conchus, and perliaps it has affinities also with Pedicularia* I have 
thought it best, until the animal is known, to regard it as a sub- 
genus of ConcholepaSi under the name of Coralliobia* 

pAxiLiLt76 MINOR, A. Adams. P. testa dextrorsa, ovali^ tenui, 
epidermide fusca ohtecta ; anfractihus septem^ conieewis^ hngi^ 
tudinaliter confer Hm eostellatis vel valde striatis ; apertura 
suborbiculari, ascendentey antice suhproducta ; perisiomate 
dupliciy extemo refiexoy dilatato ; lahio plica dentiform valida 
instructo* 

Hab* ? 

I believe the little shell described above to be a dextral species of 
the genus Paxillus, described by my brother and myself in the 
‘ Annals ’ for January, 1851 . We there considered the genus to be- 
long possibly to Juriculidm; hut an examination of mis species, 
and a better knowledge of the locality where the shells have been 
found, lead us to place them amongst the llelicidse* 

Diplommatina Bensoni, a. Adams, D* testa minima vix ri- 
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mala eiirntroraa^ cylindncQ^ovatdf coatellatay co^tuUs diatan* 
tibus ohliquu reyulanhm ; aefrmtihm sea:, eomeocu, apice 
eubobtnao ; apertura rotundata ; periatomate duplicator ex- 
terno expamo reflexo, intemo recto, inargine Jlcj^uoao, 

Hab. Ou the banks of a river, Moreton Bay, E. Australia {Mr, 
Strange) . 

This very pretty little shell agrees in all its characters with the 

f nius Diptommatina of Mr. Benson, after whom I have named it. 

here is some difficulty in the location of this genus. Mr. Benson 
says distinctly that the eyes are “ on the posterior part of the tenta- 
cula, at their base/* btit he says there is no operculum. Mr. Gray, 
on the other hand, has described the operculum, The true position 
is probably in TruncatelHdce, 

Ceassatella 8PECI0SA, A. Adams. C, testa trameerse omta, 
mihoiqu Hater at i, pallida^ epidermide teiiui fusca induta, con- 
cen trice plicata ; plicis confertis regut aribtts ; latere postieo 
rotundato, antico acuminato subrostrato, angulato, nmrgine 
isentrali eoncexo, anlice sinuato. 

Hah, Bay of Campeachy. Mus. Cuming. 

The beaks in this species are acute and close together, and rather 
more deeply plicate than the reat of the surface of the valves ; there 
is an obtuse oblique and angular ridge extending from the umbones 
to the ventral margin. 

Crasbatella l.evis, A. Adams. C. testa ovato-transversor 
erassa, tumida, sub^equUateralip castauea, Itsvigatar concent rice 
striata, natibm subsufcatis ^ latere postieo rotundato, antico 
producto subrostrato, margine oblique truncato, carina obtusa a 
natibus ad basin decurrente instructo, jioeteriori sulcata, mar- 
gine ventrali convexo antice sinuato. 

Hab, La Guayra {M. Le Marie, French Navy). Mus. Cuming. 
A large smooth p^e chestnut shell beaked anteriorly and with a 
prominent obtuse keel extending frdm the beaks to the lore part of 
the ventral margin, and a broad shallow groove belmid it ; the luaule 
is ovate lanceolate, and the beaks are transversely sulcate. 

Ceasratkli^a obbcura, a. Adams. C, testa ovato-trigonaU, 
transversa, subasquilaterali, compressa, nigro-fusca, apicibus 
transtferse corrugata, ad umbonem plicata,* latere antico 
rotttndato, postieo mthtruncato ; margine valvarum intus cre- 
nulato. 

Hah. China Seas, deep water. Mus. Cuming. 

A small brown-block species, with the valves only plicate near the 
beaks and their inner margins finely crenulated. 

Crassatrli^a brjuLPLa, a. Adams, C. testa tStvatchtrigonaU, 
cameo-fulva, immaculata, transverse eon- 
centnee plicata / pUcis ohtusis subconfertis regularihus, anHee 
undulatU, subevanidis {sub lente rugulosis) ; latere postieo 
rotundato, antico vix trumato ; tmbonihus aeutis parvis ap- 
proximatis. 

Hab. New Zealand {Mr. Hart), Mus. Cuming. 
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A beautifttl piiikigh yellow species, without any spots or markings, 
with the plicae on the fbre part undulated and ruguJose under the 
lens. 

Crassatella tkuncata, a. Adams. C, testa omta, eom^ 
pressa, cornea ^ pall Mori ad par tern anticaWi radiis anpastis 
inconspicuis ornata, irnequilaterali, latere antico brevion et 
rotund 4 itOf postico dilatato et truncata, Unta elevata e umbo- 
nihus ad marginem ventralem ; traneversim valde costuta^ 
costis acntis subimhricaiis, 

IJah, China Sea, deep water {A, Adams), 

Thhj is a small pale pink or flesh-coloured species, strongly rib- 
bed, the ribs being sliarp, ])ronfiinent and imbricated ; the posterior 
side is dilated and truncate, and the surface of the valves is uiarked 
with faint linear radiating lines. 

Crahsateela compta, a. Adams. C. testa ovatoArigonafit 
subasquilaterali^ apicibus antrorsum curvatiSy rufescenti^ trans- 
verse concentrioe pUcata ; plicis validiSf reguluribus, mhdi- 
stantibm; latere antico angustiori, postico latiori^ rotundato, 
interne purpurascente. 

Hah, China Sea, deep water {A, Adams), 

This is a small red species, with prominent curved beaks, strongly 
[)licate transversely, and of a purplish pink colour in the interior of 
the valves. 

Crassatella concinna, a. Adams^. C. testa ovato-transversai 
subcequilateraliy epidermide tenui fusca obtecta, utrinque ro- 
tundata, concentrice pUcata^ pHcis validis regularibus rufo- 
fusco articulatis ; interstitiis ereberrime longitudinulUer stria- 
tis; umbonibus acutis confertis, 

Hab, China Sea, deep water ( A, Adams), 

A small fuscous species, of an ovate form, rounded at both ends, 
with the transverse plicae strongly produced and prettily artieubkted 
with brownish red. 

ROYAL INSTITUTION OP GREAT BRITAIN. 

May 12, 1854. — ^Sir Henrv Uolland, Bart., M.D., F.E.8., Vice- 
President, in the Chair. 

On the common Plan of Animal Forms, By Thomas Huxley, Esq., 

P.E.S. 

The Lecturer commenced by referring to a short essay by Goethe— 
the last which nroceeded from his pen— containing a critical account 
of a discussion bearing upon the doctrine of the Unity of Organization 
of Animals, which had then ^1830) just tidcen place in the French 
Academy. Goitlie said that, for him, this controversy was of more 
importance than the B(?volution of Jviy which immediately followed 
it — a declaration which might almost be regarded as a juopbecy ; for 
w|iile the Charts and those who establislied it have vanished as 
though they had never been, the Doctrine of Unity of Organization 



R&yul ImiHutim, 7 ^ 

retAuiB a iirofomul iuterest and importance for those who study the 
science or life. 

It would be the object of the Lecturer to explain, how the con- 
troversy in ouestion arose» and to show what ground of truth was 
common to the combatants. 

The variety of Forms of Animals is best realized, perhaps, by re- 
flecting, that there are certainly 200,000 species, and mat each 
species is, in its zoological dignity, not the equivalent of a family or 
a nation of men merely, but of the wlmle llitmau Race. It would 
he hopeless to attempt to gain a knowledge of these fonns, therefore, 
if it were not possible to discover points of similarity among large 
numliers of them, and to classify them into groups,— one member of 
which might be taken to represent the whole. A rough practical 
classiBcation, based on obvious resemblances, is as old as language 
itself ; and the whole purpose of Zoology and Comparative Anatomy 
has consisted chiedy in giving greater exactness to the definition and 
exT^essiou of these intuitive perceptions of resemblance. 

The Lecturer proceeded to show how the celebrated Camper illus- 
trated these resemUances of the ori^ns of animals, drawing the 
arm of a man, and then by merely altering the proportions of its con- 
stituent parts, converting it into a bird’s wing, a horse’s forc-leg, 
&c. &c. Organs which can in this way be shown to grade into one 
another, are said to be the same organs, or in anatomic^ phraseology 
are and by thus working out the homologies of all 

the organs of the Yertsbrate class, ticoffroy, Oken, and Owen,— to 
the last of whom we are iiulebted for by hr the most elaborate and 
logical development of the doctrine, — have demonstrated the homo- 
logy of all the parts of the Vertebrata, or in other words, that there 
is a common plan on which all those animals which possess back- 
bones are constructed. 

Precisely the same result has been arrived at, by the same methods, 
in another great division of the Animal Kingdom— the Annulosa, 
As an illustration, the Lecturer showed how the parts of the mouth 
of all iusec'ts were modifications of the same elements, and briefly 
sketched the common plan of the Annulosa, as it may be deduced 
fVom the investigations of Savigny, Audouin, MUne-Edwards, and 
Newport 

Living out of consideration (for want of time merely) the Ra- 
diate animals, and passing to the remaining great division, the 
Mollueca, it appears that the same great principle holds good even 
for these apparently unsymmotrical and irregular creatures ; and the 
Lecturer, after referring to the demonstration of the common plan 
which those Mollusks i>ossesstng heads are constructed, — 
which he had already given in the Philosophical Transactions, 
-stated that he was now able to extend that jnen to the remaining 
orders, ^d briefly explained in what w^ the 'Archetypal Mollusk” 
is modified in the Lamembranche, Brachiopoda, Tunicatat and 

We bai^, then, a common plan of the VeHebratOy of the Jrticulaia, 
of the Mafhseay and of the ^diata , — and to come to the essence of 
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the controversy in the Acad^mie dea Sciences — ^are all tliese com- 
mon plans identical, or are they not ? 

Now, if we confine onrselvea to the sole method which Cuvier 
admitted — the method of the insensible gradation of forms — there can 
be no doubt that the Vertebrate, Annulose and Molluscan plans are 
sharply and distinctly marked off from one another, by very definite 
characters ; and the existence of any common plan, of Wliich they arc 
modifications, is a purely hyiiOthetical aasumptiou, and may or may 
not be true. But is there any other metliod of ascertaining a com- 
munity of plan beside the method of Gradation ? 

The Lecturer here drew an illustration from Philology — a science 
which in determining the affinities of words also employs the me- 
thod of gradation, llms mo, m, one, ein, are said to be 

modifications of the same word, because they pass gradually into one 
another. So Hemp, Hennep, Hanf, and Cannabis, Canapa, Ckanvre, 
are respectively modifications of the same word : but suppose we 
wish to make out what, if any, affinity exists between Hemp and 
Cannabis, the method of gradation fails us. It is only by alt sorts 
of arbitrary suppositions that one can be made to pass into the other. 

Nevertheless modern Philology demonstrates that the words are 
the same, by a reference to the independently ascertained laws of 
change and substitution for the letters of corresponding words, in the 
Indo-Germanic tongues: by showing, in fact, that though these 
words are not the same, yet they arc modifications by known de- 
velopmental laws of the same root. 

Now Von Bar has shown that the study of development has a pre- 
cisely similar bearing upon the question of the unity of organization 
of animals. He indicated, in bis masterly essays published five- 
and-twenty years ago, tliat though the common plans of the adult 
forms of the great classes are not identical, yet they start in the 
course of their development from the same point. And the whole 
tendency of modem research is to confirm his conclusion. 

If, then, with the advantage of the great lapse of time and pro- 
gress of knowledge, we may presume to pronounce judgment where 
Cuvier and Geoffroy St. Hilaire were the litigants — it may be aaid 
that Geoffrey’s inspiration was true, but his mode of working it out 
false. An insect is not a vertebrate animal, nor are its legs free ribs. 
A cuttlefish is not a vertebrate animal doubled up. But there was a 
period in the development of each, when insect, cuttlefish, and verte- 
brate were undistinguishable and had a Ctmmon Plan, 

The Lecturer concluded by remarking, that the existence of hotly 
controverted questions between men of knowlcd^, ability, and 
especially of honesty and earnestness of purpose, such as Cuvier and 
his rival were, is an opprobium to the science which they profess* 
He would feel deeply rewarded if he had produced in the minds of his 
hearers the conviction that these two great men — friends as they 
were to one another — need not be set in scientific opposition ; that 
they were both true knights doing battle for sdeuce ; but that oa the 
old story runs, each came by his own road to a different side of 
the shield. 
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MISCELLANEOUS. 

On the Formation of the Stomata in the Epidermis of the Leaves of 

the Spiderwort (Tradescantia virginica), and on the Evolution 

of the Cells in their neighbourhood. By Dr. Garrbaij. 

When a fragm ent, taken from the outer axillary portion of a very 
young leaf of the common Spiderwort, ia examined bjr the microscope, 
it presents quadrilateral cells, the cavities of which are partially 
occupied by a smooth nucleus which lias not yet become fila- 
mentous. Amongst these cells, at tolerably regular distances, others 
are Seen possessing the same transverse diameter, but only half the 
sbe in the direction of the axis of the leaf ; the proteic matter con- 
tained in them is less united, more ^anular, and of a more amber- 
like tint than that of the preceding cells. These new cells give origin 
to the two semilunar ceils of the at ornate, and this metamorphosis 
commences by the separation into two little masses of the azotized 
matter which they contain. Between these masses the outline of a 
double diaphragm is first observed ; this separates the cell into two 
chambers, and soon splits and separates to form the stomatic orifice, 
a change which takes place concurrently with a partial resorption 
exercised by the new cells upon the parent cell. 

Before tms metamorphosis takes place, the parent cell corresponds 
at its two extremities with two cells, of which the nuclei are supported 
i^n the portion of the cell-wall wliich touches these extremities. 
Tnese nuclei, which are at first simple, soon emit filaments which 
run to a certain distance, near the centre of the cell, where they form 
a little mass of their constituent matter, a second nucleus. S^rcely 
has this change taken place, than the oldest nucleus, which is con- 
tiguous to the lateral wall of the parent cell, liquefies the portion of 
the wall of the cell which encloses it, and appears as if it would pene- 
trate into the parent cell of the stomate, of which it tben touches the 
wall. This liquefaction soon stops, and the semifluid matter is seen 
to surround itself with a pellucid membrane which constitutes the 
nascent oeU, This cell at this period, is lodged partially in a notch 
of the wall of that from which it has arisen ; but in consequence of 
the growth of both these cells, this notch becomes efiaced, and only 
apnears like a slight curve. The cell which has lost a portion of its 
wall does not appear to be perforated, but it is probable that at the 
point where the dissolution was effected, there is juothing but a simple 
wall belonging to the new cell. 

The two cells situated above and below the stomate are originally 
square^ they afterwards become elongated, and the nucleus whicn 
occupies the centre of each of them emits proteic processes, which 
run towards the wall of the cell contiguous to the acute extremities of 
the stomatic eells» aUd acoomulate their proper substance at this 
point j this substance soon envelopes itself in a very tbin membrane, 
sd as to constitute a distinct cell, but still contained within the 
former, which appears ftom that time to be divided into two by a 
simple septum. This new cell, which at first is much broader tlian 
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long, «oon elongates until it acquires a nearly square form, which it 
retains* 

This mode of multiplication appears interesting, as it seems to show 
the solvent action exerted by proteic substances upon cellulose mem- 
brane and the part which they play in its regeneration, phcenomena 
which, as may be seen, are not witliout analogy with those observable 
during the evolution of spores, pollen, &c. Another fact worthy of 
remark is, that in these formations the generation of the cells ex- 
tends to all those contiguous to the parent cell of the atomate. — 
Comptea BenduSf 17th April, 185d, p. 744. 

DeacHption of a Genus of Bivalve MoUusca, 

By H. and A. Adams. 

Genus My at n a, H. and A. Adams. 

Shell transverse, oblong, subequilateral ; valves closed, covered with 
a horny ejiidermis, pearly within ; beaks subcentral. Hinge eden- 
tulous, ligament internal, linear; muscular impressions far apart, 
pallial impression simple. Byssiferous. 

A single species, for which we propose the name M, Denkami, was 
discovered by the Officers of H.M.8. Herald, attached to floating 
masses of blubber. 

On the Dimorphism of the IJredinose. By M. Txjlasne. 

Since numerous observations liave placed it beyoud a doubt that 
a vast number of iiossess reprocluctive bodies of several kinds, 
there is in the history of the Uredinea a fact, which, I think, admits 
of a more satisfactory interpretation than it has hitherto received^ I 
refer to the simultaneous presence or succession in the same son of 
two sorts of fruits (spores), which are attributed to difierent 8}>ecies. 
Some mycologists sec in this nothing but a cohalutation, which, 
although frequent, is by no means necessary ; others suppose a com- 
pulsory relation between the two Uredines, — that of a piurasite with 
its host. If the latter opinion prevailed, instead of four or five 
Phragmidia and a few Puccinux, which would be parasitic upon 
various Uredines, as is usually believed, we should as I have 
convinced myself, a multitude of other Puceinias, the Vromgees, the 
Pilulariee, tne Triphragmia, the Coleosporia, the the 

Cronartia, and no doubt many other Uredinea which I have not 
yet been able to study sufficiently. Thus the Vredineea would not 
only live, as is really the case, as parasites upon the vascular plants, 
but they would also ofler among themselves an example of parasitism 
quite unknown in the history of organised bodies, as about a third 
of their species would be charged with the nourishment of another 
third. This parasitism would also present a very unprecedented clia- 
racier, for it would prevail between plants almost identical with each 
other, or at all events united by the closest affinities, whilst, even 
amon^t the simfilest beings, there are generally weU-^haracterised 
organic diflerences between pm^asite and its host* llie parasitic 
life attributed to the Phragmidia, the Puccinia, the Cronartia, and 
other Uredinea, in relation to the Uredines proper, is therefore h 
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priori extremely improbable. Direct obeerTatioti doet not appear to 
me to render it at all more probable, for the productiona in question 
are often met with quite inde{)endently of each other. As to those who 
only see in the Vredmen and their hosts, associations or cohabitations 
comparable to those of the various grasses which compose our mea* 
dows, they perhaps will not recognize the importance of the phseno- 
menon in question, and may misunderstand its signification. Against 
them they liave the often striking resemblance between the Uredo 
and the Fungus wrhich is united with it, and especially the constant 
order of their respective appearance, the Uredo always preceding its 
companion. This resemblance and succession evidently indicate re- 
lations between the productions which present them, and as these 
rfdations cannot be those of parasitism, they may be with more pro- 
bability regarded as the indications of specific identities, which were 
suspected by some old observers, but which have been universally 
neglected by the mycologists of the present day. In truth, there is 
scarcely room to hope that we shall ever be able to furnish a direct 
proof of this identity, or one obtained by sowing, in consequence of 
the almost insormountable difficulties attending the culture of Fungi, 
and especially that of the Entophijta ; hut even if the supposed proof 
were obtained in this manner, it would still be very legitimately open 
to criticism from the nature of these difficulties, and moreover its 
place may readily be supplied. At least, I think, that the attentive 
observation of the successive development of the heterosporous I7re- 
dtmts gives us sufficient authority for believing that these are not, as 
is now generally supposed, Uredinee associated in pairs, but Uredinee 
furnished with a (louble apparatus of reproduction and capable in 
consequence of fiBsumiu^ two different forms. 

Amongst these peculiar Uredineat, the Phragmidio and Puccinia 
are those which have especially attracte<l the attention of observers. 
Many have thought that the sjiherical or oval spores which are first 
produced in their sori, and which now constitute various species of 
IJredineat {Lecytkeae s. Epitete and Triehohnma op. reeeniior), were 
only either the true grains of these Fhrogfnidia and Puccinim, or a 
still imperfect state of their plurilocular fruit. The former of these 
opinions wrongly supposes that these pretended ptiins are en^ndered 
in these backward fruits, and the second requires the admission of 
a transformation which has not actually b^n proved ; but both 
ascribe to one and the same plant the two sorts of reproductive 
bodies which succeed each other on the same pulviiuilus {CMrodet 
Ldv.). In a great number of Puccinioff fruits intermediate in form 
between the spherical grains or Uredo, and the bilocular fruits or 
Pmeemia, indicate evidently that these two kinds of reproductive 
organs belong to one and the same Fungus. Nevertheless, notwith- 
standtng the numermts examples of dimorphism presented by the 
Pkr€^gmidh^ Puminim and tfrompoee, these Uredmea do not per- 
haps ptore our opinion in so satisfactory a manner as the Coleo^poriu, 
and Cnmurtia, 

puhrinuli of the Coloasporia, {Uredo tremelkea. Sir* e^ 
ly^ea) nave at first apparently all the same organiaation ; but some 
of them soon become converts into spherical and pulverffient fntiis 
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or spores, whilst others remain entire and solid, the oborate and seg- 
mented cells of which they are composed each emitting three or four 
long tubes terminated by large reniform spores. This second mode 
of fructification, which has hitherto remained unknown, is sometimes 
coexistent with the former in the same sori ; it betrays the ijiose 
affinity which unites the Cohoftporm with the Pticcimte and Phrn^ 
tnidiay and completely justifies the interpretation which we propose 
to give for the reproductive apparatus of all these Entcmhvtal Fungi. 

The Melampsortti Cast. (Xylomatum sp» Fr. S. M. ii, 2fil, AWe- 
rotiarum veterib.) resemble the Colewqtoria in their double stnicture, 
but differ from them in many respects. Their Urodo-pulvinuH 
(Lfcythece and PodoAporia, Ldv. partim) have also an earlier deve- 
lopment than the sori, which do not become pulverulent ; the latter 
are formed of simple cells (unilocular) which only produce a single 
germ, which is terminal or basilar and usually tetrasporous, like that 
of the pucciniop or Podtsomata (see my note on the germination of 
the UredinetJt^ ‘Comptes liendus,’ xxxvi. p. 1093). The dissemina- 
tion of the spores or grains of the so-called Uredo takes place in 
summer and autumn ; the spares, properly so called, of the solid pulvi- 
nuli are only produced, on tne contrary, towards the end of the winter 
or in the begmning of spring ; they are ol* an orange or yellow colour 
in MelampMora hefulinat N., M. pojmlina, Fr., 3f. IVemula, N», and 
3f. mlicina, Fr., and of a cinereous tint in M* areolatay Fr. The 
production of these late spores is a phsenomenon liitherto unob- 
served, and proves at once tnat the Mefamp^aroi are certainly Funpiy 
and Fungi belonging to the group Uredinete ; two fkets which have 
both been disputed by some mycologists. 

As to the Cronartiay their delicate ligula is neither fistular, as is 
generally supposed, nor intended to carry out the propagative cor- 
pusculea of tne Fungus ; it is solid, and formed of cells which become 
seminiferous in the same manner as the chambers of a Pucciniay so 
that it must be regarded as the analogue of the ligula or columella of 
the Podisomata (see my observations on the TremelHnew in the An- 
naks des Sci. Nat. xix. p. 205). The spores with which it is covered 
are white and of a globose-ovoid form. Besides this complicated 
reproductive apparatus, which ban been so misunderstood hitherto, 
the Cronartia possess another which makes its appearance earlier. 
The ligula in tact is usually surrounded at its base with ovoid or 
globular, pedicled cells, which are also evidently ors^ns of repro^ 
ductiem, constituting an Uredo (U, Vincetomeiy DeC., U. Pfomittrumy 
Desm.) in the sense usually att^hed to this word^. 

Thus the truth of the question before us will be perhaps less on 
the side of the philosophers tl^an on that of the cultivators, who 
maintain that the hlumk rttei of the harvests is the second age of the 
orange ruai which infests the plants in spring. According to our 
views, in fact, the Pueoinia graminie, Pers., and the JP. eormatay 
Cord., which form the greater part of the black rust of the Cemls^ 
would claim, as belonging to tnem reciprocallv, the Ure^ Imearie, 
Pers. and tT. Rubigo-veray DeC., to wnich the orange rust of the 

♦ This Uredo T^ould he a Trichohum with M. L^eilk. 
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Mime plants in luring is alio principally due. Persoon, Banks, 
DeCandollc and other botanists, have more or less partaken of the 
popular feeling to which we have just referred, but they have all 
explained it in such a manner as to show tliat the black fruits of the 
graminicolous Puccinioi would be orange at the commencement of 
their development, and in this condition would have been taken for 
Uredines, None of these observers, I believe, have suspected the 
existence in this case of the phsenomenon of dimorphism. 

Now that the discoveries recently mode in the history of the lower 
animab have shown what astonishing transformations their specific 
identity may undergo, these suppositious will be received, I imagine, 
with less prejudice, especially as they are already supported by a 
sufficient number of facts to remove a great deal of their apparent 
temerity. I have moreover great reason to hope that new observa- 
tions wdl soon confirm them . — Compter Rendm, 24th April, 1854, 

p. 761. 

METEOKOLOQICAL OBSERVATIONS FOR MAY 1854. 

Chitwiek , — May 1. Rain. 2, Rain: low white clouds. 3. Cloudy. 4. Very 
fine. 6. Foggy : very fine. 6. Cloudy : uniformly overcast : slight frost at night. 
7. Fine: rain. B. Heavy rain. 9. Showery : thunder, with heavy showers. 10, 
11. Cloudy. 12. Foggy ; very fine ; boisterous at night. 13. Fine. 14, 15. Very 
fine. 16. White clouds: partially overcast : very clear : frosty. 17. Uplfonn 
base : clear, with very dry air : overcast. 18. Uniformly overcast : clear at night : 
frosty. 19. Clear and tine. 20. Cloudless i very fine: clear. 21. Cloudy and 
tine : rain. 22. Densely clouded : rain. 23. Rain : fine : very clear. 24. Heavy 
showers : clear at night : frosty. 25. Flue : showers, partly hail : clear. 26. 
Heavy clouds ; very flue ; heavy rain at night. 27. Heavy rain : hail-storm, with 
thunder and lightning quarter to five p.m. : dear at night. 28. Fine : cloudy : 


showery: heavy rain. 29. Rain. 30, Overcast: raini doudy. 31. Very fine 
tliroughout. 

Mean temperature of the month 50®‘07 

Mean temperature of May 1855 51 *27 

Mean temperature of May for the last twenty-eight years . 53 *85 
Average amount of rain in May 1*77 inch. 


Boiitm * — ^May 1. Cloudy : rain a.m. 2. Cloudy : rain a.m. and p.ii:. 3. Cloudy: 
rdn F.Af* 4. Fine. 5. Cloudy: rain p.m. 6. Fine. 7. Cloudy: rain, with 
shnnder and lightning a.m. and r.ii. 8. Cloudy. 9. Cloudy ; rain, with thunder 
atfd lightning a.m. and p.m. 10. Cloudy. 11. Cloudy: rain a.m. 12. Fine. 
13. Cloudy, 14, 15. Fine. 16. Cloudy. 17. Fine. 18. Cloudy : rain a.m. 19, 
20. Sine. 21. Clou<^, 22. Cloudy ; rain a.m. 23. Raid a.m. and p.m. 24. 
Cloudy: rain a.m. 25. Fine. 26. Cloudy: ndn a.m. 27. Cloudy: min a.m. 
and F.M. 28. Sine. 29. Cloudy t rain a.m. 80. Cloudy : rain xm, and p.m. 
31. Cloudy. 

SmkmkMmet Or4weg.^>llay 1. Clear a.m. : drops p.m. 2. Clear, fine a.m. t 
dear p.m. 3 — 5. Clear and fine A4a. and p.m. 6. Clear a.m. : rain p.m. 7. Clear 
and fine a«m. and r.M. 8. Clear, fine a.m. : eloudv f.m. 9, 10. fii*ight a.m. : 
showers P.M. 11. Bright a.m.: cloudy p.m. 12. Qoudy a.m. aud p.m. 13. 

a.m. : showers p.m. Ifi. Cloudy a.m. : driaale, showers p.m. 15. Clear 
A4M* and P.M. 16. Drops a.m. : damp p.m« 17. Showers a.m. and p.m. 18. 
Clear a.m. and p.m^ 19. Cloudy a,m. and p.m. 29, Showers a^m. : doudy 
p.si. 22. Cloudy AJ«. : drops f«m. 23. Clear a.m. and p.m« 24. Bright a«m. : 
dear p.m, 25. Cloudy a.m.i rain f.m. 26 — 30. Cloudy a.m. and p.m. 31. 
Dauip A.M. : driade p,m. 

Mean teinperaiure of Iliy for twenty-seven previons years . 47^*98 


Mean temfNwature of tl^ month 48 *39 

Mean temperatute of Mav 1853 49 *07 


Average <|aantHy of rain in May for thirteen previous }^ears . 1 ’69 inch. 



MeteorologtcfU ObserveOions made by Mr. Thompson at the Garden cf the Horticultural Society at Chiswick, neoar London ; 
by !Mr. Vesll, at Boston; and by the Rev. C. Clonston, at Sandwich Manse, Orkney. 
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VII. — Rn&eATcheH the Development of Viviparous Aphides, 

By Walbo I. Buhnbtt, M.D., Boston^. 

Evkry naturaliat is aware of the remarkable phsenomena con- 
nected with the vivipamus reproduction of Aphides or plant-liee^ 
for their singularity has led them to be i*ecounted in works other 
than those of natural science, and, from the days of the earlier 
observers, they have been the theme of a kind of wonder-story 
in aoology and physiology. 

I need not here go over the historical relations of this subject. 
The queer experiments and the amusing writings of the old ento- 
mologists are well known. The brief history of the general con- 
ditions of the development of these insects is as follows ; — In the 
early autumn the colonies of plant-lice are composed of both male 
and female individuals ; these pair, the males then die, and the 
females soon begin to deposit their eggs, after which they die also. 
Early in the ensuing spring, as soon as the sap begins to How, 
these eggs are hatched, and the young lice immediately begin to 
pump up sap from the tender leaves and shoots, increase rapidly 
lU sise, and m a short time come to maturity. In this state it is 
found that the whole brood, without a single exception, consists 
solely of females, or rather and more properly, of individuals 
whicn are capable of reproducing their kmd. This reproduction 
takes place by a viviparous generation, there being formed in the 
indiviauals in question young lice, which, when capable of enter- 
ing upon individual life, escape from their progenitor and form a 
new and greatly increased colony. This second generation pur- 
sues the same course as the first, the individuals of which it is 
composed being, like those of the first, sexless, or at least without 
«ny trace of the male , sex thioughout These same oonditions 
are then repeated, and so on 4most indefinitely, experiments 
having shown that this power of reproduction under suen circum- 

* From Sillimsxi’s American Journal for Januaiv 1854. 

Ann, !f Mag, N, Hist, Ser. 3. Vol, xiv. 6 
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stances may be exercised, according to Bonnet*^ at least through 
nine generations, while l)uvaut obtained thus eleven generations 
in seven months, his experiments being curtailed at ibis stage, 
not by a failure of the reproductive power, but by the araroajph 
of winter which killed his specimens j and Kyber J even observed 
that a colony of Aphis dianihi which had been brought into a 
constantly heated room, continued to propagate for four years, in 
this manner, without the intervention of males, and even in this 
instance it remains to be proved how much longer these phieno- 
meiia might have been continued. 

The singularity of these results led to much incredulity as to 
their authenticity, and on this account the experiments were often 
and carefully repeatcxl ; and there can now be no doubt that the 
virgin Aphis reproduces her kind, a phenomenon which may be 
continued almost indefinitely, ending finally in the appearance of 
individuals of distinct male and female sex, which lay the founda- 
tion of new colonies in the manner just described §, 

The question aris<ja, what interpretation is to be put upon these 
almost anomalous pheenomeua f Many explanations have been 
offered by vai'ious naturalists and physiologists, but most of them 
have been as unsatisfactory as they have been forced, and were 
admissible only by the acceptance in physiology of quite n«w 
features. 

As the criticism I intend to offer upon some of these opinions 
will be better understood after the detail of my own researches^ 
I will reserve their future notice until the concluding part of this 
paper. 

My observations were made upon one of the largest species of 
Aphis with which I am acquainted, the Aphis Carpa of Har- 
ris || . While in Georgia, this last spring, it was mv good fortune 
that myriads of these destroyers appeai*ed on a hickory whiofa 
grew near the house in which I lived. The number of brooda on 
this tree did not exceed three, for with the third series their num** 
bera were so great that their source of subsistence failed and 
gradually disappeared from starvatimi. The individuals of euicm 

* Traits d’ln&ectolorie, ou Observations sur los Fuoerons, 174$« 

t M4m, du Mus. d’Hist. Nat. xiti. p. 126. 

i Germar^s Maw. d. Entomol, 1»12. 

^ For details m experiments by which Botmet*s otigtntl results wdrs 
verified, see M^moires,* iit. M^fm. 9 and lli and vj. 

Also, DeGeer, M^moires, iii. cb. 2, 3. Curtis. Trans. Linn. Soc. vi, ; Fhihw* 
Trans, 1771. Sauvages. Joum. de Physique, i. Dutroehet, M^moires, li, 

f .442. See also the more modern writc^, and especially B^irbysndBpeiKQe, 
ntroductiem to Bntomoloffy. iv. p. Ifil. , , 

(I A Treatise on some of the Insects of New Enghmd wbieh see igimaw 
to Vegetation, 2ad ed, 1952, p. As Dr, Hems lays,^ it is proba^ 
haohi^us of Itliger (Cinara of Cmtis), , 
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wim, tlurougltoutj of the producing kind^ no malea having 
been lound upon the cloaest aearch ; they were all^ moreovoTi 
winged | and thoee few that were aecn without these aj^ndages 
appear to have lost them by accident. I mention this feet espe- 
cially^ since it has been supposed by naturalists that the femi^ 
were always wingless^ and therefore that the winged individuals^ 
or the males^ appeared only in the autumn^. 

The first brood, upon their appearance from their winter hiding- 
pioCes, were of mature size, and I found in them the developing 
germs of the second brood quite far advanced. On this account 
it was the embryology of the third series or brood alone that I 
was able to trace in these observations. 

A few days after the appeariuice of these insects, the indivi- 
duals of second brood (B), still within their parents (A); had 
reached two-thirds of their mature size. At this time the arches 
of the segments of the embryo had begun to close on the back, 
and the various external appendages of the insect to uppear pvo- 
ftiinently ; the alimentary canal had been more or leas completely 
fimnedi although distinct abdominal organs of any kind belonging 
to the digestive sptem were not vciy prominent. At this period, 
and while the individuals of generation B are not only in the 
abdomen of their parent A, but are also enclosed, each, in its 
primitive egg-like capsule, — at this time, I repeat, appear the first 
traces'Of the germs of the third brood (C). 

These first traces consist of small egg^like bodies arranged two, 
three, or four in a row, and attached in the abdomen at the locality 
where the ovaries are situated in the oviparous forms of these ani- 
mals. 

These egg-Uke bodies consisted eithew of single nucleated cells, 
Uf of an inch in diameter^ or a small number of such ceils 

unelosed in a simple sac* These ace the germs of the third gene- 
ration; they increase with the devdopment of the embryo in which 
they nave been formed, and this increase of size takes place, 
by a segmentation of the primitive cells, but by the eudo- 
^MsOua femiation of new cells. After this increase has gone on 
fer a certain time, these egg-like bodies appear like little oval bags 
of ceBa^all these component eeRs beii^ of the same size and 
dmpe, there being no cell which is larger and mare prominent 
thin ti^e rest, ana which could be comparable to a germinadve 
Wfeidbi While these germs are thus eonatituted, the formation 
0 ndw mm is continually taking place. This oeeurs by a kind 


^ ’SiC Westwcodi An itiiKMluetion to the modern Clstmfieation of la** 
Ssefett^^Cr JUmdon, ii. p. 4dB ; but etpscisll 5 r Oaenu Fsrtheno- 
Ipillil, As., p. 83, note, and p. note, where he says, ** lisny of the 
Wkfe Aphidea geqhife wings, but never penbet the gthmtive 

cijpbsj*'^ 

6 ^ 
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of constriction-process of the first genns, one of their ends being 
pinched off;^ us it wcre^ and in this way what was a single sac^ 
is changed into two which arc attached in a moniliform manner. 
The new germ thus formed may consist of even a single cell 
only, as I have often seen, but it (the germ) soon attains a mote 
uniform size by the endogenous formation of new cells within 
the sac by which it is enclosed. In this w^ay the germs are mul^ 
tipUed to tt considerable number, the nutritive material for their 
growth being apparently a fatty lumid with which they are bathedi 
contained in the abdomen, and wiiieh is thence derived from the 
abdomen of the first parent. 

When these germs have reached the size of yj^th of an inch in 
diameter, there appears on each, near one end, a yellow ish vit<jl- 
Ins -looking mass or spot, which is composed of large yellowish 
cidls, which in size and general aspect are different from those 
constituting the germ proper. This yellow mass increases pari 
pasm with the germ, and at last lies like a cloud over and con- 
cealing one of its poles. I would also insist on the point that it 
does not extend itself gradually over the whole germ- mass, i^nd 
is therefore quite unlike a true germinative vesicle or a prolige- 
rolls disc. When the egg-like germs have attained tlic size of 
of an inch, there distinctly appears the sketching or mark- 
ing out of the future animal. This sketching consists at first of 
delicately-marked retreatings of the cells here and there^ but 
which soon become mor<* prominent from fun’ows, and at last the 
whole form of the embryo stands boldly out. As the whole idea 
and form of the insect is thus moulded out of a mass of pells, 
it is evident that tlie separate* parts which then appear, such a^ 
the arches of the segments, the extremities and the oval appa- 
ratus, consist at first only of rows oi‘ simple cells, This jK)int is 
here beautifully pi-orninent, and nowhere have I observed finer 
illustrations of the cell-constitution of developing forms* 

The devidopniciit thus proceeding, each part of the der^o- 
skeleton becomes more and more distinct, and the increase of size 
of the whole is attained by the constant development of new cejibf. 
During this time, the yellow vitellus-looking mass, situated at oiie 
of the poles of the embryo, has not changed its places it has in- 
creased somewhat in size, but otherwise appears the same. When 
the development has proceeded somewhat further, and the embryo 
is pretty well formed, the arches of the segments, which have 
hitherto remained gapingly open, appear to close toj^ether on the 
back, thereby enclosing flus vitellus-looking mass within the ab- 
dominal cavity. 

It is this same vitelloid mass thus enclosed that furnishes the 
nutritive material for the devclopjnent of new gpms which would 
be those of the fourth brood, or D ; this development of germs 
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Wc commenced with the closing up of the abdominal cavity, 
and the same processes w’^hich we have just described are again 
i^p(*ated. 

The details of the development subsequent to this point arc 
like those of the development of ordinary insects or oi the Ar- 
ticulata in general ; and although this ovoid germ has at no time 
the structural peculiarities of a true ovum — such as a real vitellus, 
a germiuative vesicle and germinativc dot ; yet, if we allow a 
little latitude in our comparison, and regard the vitellus-looking 
mass as the mucous^ and the germ-mass proper as the sfrom fold 
of the germinating tissue, in true eggs — if, 1 repeat, we can 
admit this comparison of parts, then the analogy of development 
between these germs and true eggs of insects may be traced in 
considerable detail. 

This comparison I have been inclined to admit at least in part, 
from the striking rc'sernblance of these developing forms at cer- 
tain stages, with the embryological forms of spiders as they have 
been figured by Herold* and as I have myself traced them. 
When, in spiders, the serous fold of the germinating tissue has 
ex^tended so as to cover two-thirds of the devclojiingform, leaving 
the vitelline mass on the dorsal surface near one of the poles, 
the whole embryo quite resembles that of a developing Aphis 
just before the arches of the segments close up on the back. 

With this view of the relative parts of the germ, the following 
would be the details of the development of the different systems, 
and in the noticing of which 1 shall follow Kollikerf. 

1,. The germinating tissue consists of two parts j a serous and 
mucous fold. 

8. The abdominal plates arise from tbc serous fold, sprout out 
towards the vitelloid mass, pass over it and unite on the dorsal 
surface of the future animal ; on the opposite side ate formed 
plates which do not unite, but are formed into the hind legs. 

8. The wings ai’e the lateral limbs. 

4. The first traces of the abdominal column appear in the 
chain of abdominal muscles situated between the nerves and the 
intestinal canal. 

6, The nervous system in all its parts arises fmm the serous 
Md^ as well also as the organs of sense. 

6. The mucous fold, or the vitellus-looking mass, serves no pur- 
in the formation until the closing in of the visceral plates. 

7. Thus enclosed in the abdominal cavity, it is not transformed 

^ JJe Genemtione Aranearum in ovo. Msrbourjg, 1824. 

f ubservationos de prima Insectorum geneBi caljectaArticulatOrum evo- 
tut^nW euin Vertebratorttin comporatimie. Diss. InSug. 8cr. Alb. Kbliikar. 

1812. A work replete with facts and interesting suggestions. 
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directly into the intestinal canahbut simply furnishes the material 
from which the component cells of the said canal and its faepwttjc 
diverticula are formed. It also fiimishcs the material from which 
the new germs an^ formed, as already shown. 

B. The heart is formed on the dorsal aspect between tbe mucoua 
and .sei*ous folds. In this way the details of development closely 
correspond with those of the embryology of the other Articnlaita 
which 1 have studied ; and the subject is all the more interesting, 
a« the germ-masses, from which such dt?velopmcnt occurs, in no 
way and at no time structurally resemble true eggs. 

When the embryo is ready to burst from its developing capsule 
and make its escape from the abdomen of its parent, it is about 
of an inch in length, or moiT than eight times the sise of 
tlic germ at the time when the first traces of development were 
seen. From this it is evident that, even admitting that these 
germ-masses are true eggs, the conditions of development are quite 
diifercnt from those <rf the truly viviparous animals ; such as for 
instance in Mmca^ Anihomyia, Sarcaphaya, Tachina, Dexia, Mil- 
togrammity and others among Dipterous insects* j or in the vivi- 
parous reptiles, — for in all these cases of ordinary viviparity, the 
egg is simply hatched in the body instead of out of it. The egg, 
moreover, is fonned exactly in the same way as though it was to 
fee'i^P?ited, and its vitellus contains all the nutritive material 
required for the'ilcV^lopment of xl^ rgg nntil the coming forth 
of the new individual. Tbe abdomen of the mother serves only 
as a proper nidus or incubatory pouch for its full development. 
This is true of all the ovo-vivipanms animals whatsoeverf. 
With the viviparous Aphides, on the contrary, the devdooing 
germ derives its nutritive material from the fatty liquid in wnieh 
it is bathed, and which fills the abdomen of the parent The 
conditions of development here therefore are more like thoae in 
Mammalia, and tbe whole animal may, in one sense, be regarded 
as an individualized uterus filled with gems, for the digestive 
canal, with its appendages, seems to serve only as a kind of 
laboratory for the conversion of the succulent fluids whiolii ^the 
animal extracts from the tree on which it lives, into this fetty 

♦ See Siebultl in Froriej)*# Ncue Notiz. iii. p. 337» and in Wtegmann’s 
Arch. 1838, i. p, 1D7 ; also bis ObHcmit. quird Fntom. &c., p. IH. 

t It is true that in tbe Seor)»ionid«e the eggs are developed in the ovary, 
but there is no reason to suppose that the conditions are besro (Hflerent 
from those of the viviparous Diptem. In Onbai€$i aUo, the eggs are de- 
veloped in a kind of uteruw Hitunted directly above the ovipositor, but this 
appears to be onH an incubatory pouch 

J This fatty matter forms beautiful crystals of margarine* and the digital- 
liistttiou may easily he seen to take place. The forms exactly resemble those 
given by Kobiu and Verded. Traite de Chim. Auat. et Physiol, pi, 38. 
tig. 2A. Paris, 1833. 
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Ii<}ni4 from whidi the increase an^ development of the genus 
take daise. 

When the young animal has reached its full development as 
an embryo, it bursts from its encasement and appears to escape 
from the abdomen of its parent through a small opening (pt^rm 
ffmitaJis) situated just above the anus. In the species under eon« 
sideration it generally remains clinging on the back of the parent 
until its external parts are dry and it is able to begin life for itself. 
Each parent here produces from eight to twelve individuals, and 
if this rapid increase is continued undisturbed, through seven to 
rtine broods, we cannot wonder at the countless nun^rs which 
appear from so few original individuals*. 

Such are the details of the einbryological development of the 
so-called viviparous Aphides, as far as 1 have enjoyed opportu- 
nities for their study. We will now refer for a moment to the 
special points which have hero been maxle out. In the first place, 
it is evident that the genns which develope these forms are not true 
eggs. They have none of the structural characteristics of eggs, 
such as a viteilus, a germinative vesicle and dot ; on the other 
hand, they arc, at first, simple collections, in oval masses, of nu- 
cleated cells. Then again, they rc^ceive no special fecundating 
power from the male, as is the nec^cssary preliu) inary condition of 
all true eggs ; and, furthermore, the appearance of the new indi- 
vidual is not preceded by the phsenomena of segmentation, as 
also is the case with all true eggs. Therefore their primitive 
formation, their development, and the preparatory changes they 
undergo for the evolution of the new individual, are all different 
from tboses of real ovaf. 

Another point is, tksse viviparous individuals have no proper 
omries and oviducts. Distinct organs of this kind I have never 
been able to make out. The germs are situated in moniliform 
row#, like the successive ioints of oonfeuroid plants, and are not 
enclosed in a special tune. These rows of germs commence, 
eaeh^ by a single germ-mass which sprouts from the inner surface 
of the animal, and which increases in length and in the number 

^ Rj^umur has shown that in these animals the rate of increase is so 
gmati that in five generations or bromls only one Aphis may be the pn^- 
wim of five biUion nine hundred and four mUlion nine hundred thousand 
(A$O 409 OO,OOO) descendants ; we may well ask, what would be the number 
deseen^ts where the broods were extended to eleven ! !— Bee Kirby 
tuad BnenoeY Intreduetion to Entomology, i, p. 17fi* 
t Hilne-Edwards thinks he has found true ova and ovaries in the vivi- 
parous forms of tliese animals. (Quoted by Dr. Carpenter in Brit, and For. 
lied* Chir* Rev. 1849, iv. p. 44iJ,) I think he must have been deceived, 
#• 1 was at first, by the general appearances, which, unless Oareftilly ex- 
amined, elbsely rcscmole those of tme oviparous individuals. 
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of its component partn from the succesdive formation of Mw 
germs by a constriction- process as already inentionetl. Moreover, 
these rows of gerrns, which, at one period, closely r<*s(*mble in 
general form the ovaries of some true insects, are not contintions 
with any uterine or other female organ, and therefore do not 
at all communicate directly with the external world. On the 
other hand, they are simply attached to the inner surface of the 
animal, and their component germs are detached into the ubdo* 
liiinal cavity us fast as they are develo|x'd, and then escape out- 
wards through a porm (jenitaiiSy exactly as is the easti with 
the eggs of fishes*. Here, then, comes the important question. 
What interpretation shall we put upon these repi'oductive parts — 
these monihform rows of germs? Ignoring all existing special 
theories relating to reproduction, the observing physiologist would 
be left no alternative but to regard them as Imd^, true getntnec, 
which sprout from the inner surface of the Aphis, exactly like the 
buds from the external skin of a Polype t‘ 

Before proceeding to a diacusiwon of the relations of this im- 
portant conclusion to whieh we have just arrived, it may be well 
to refer to the views of others upon the exact signification of 
these singular reproductive pha;nomcna. 

Those old entomologists, such as Bonnet, Keaumur, DeGeer, 
&c., who were the first to observe, besides verilying beyond all 
doubt, these peculiar ph»n>omeiaa, all bciievetd that each brt>od 
constitutes a separate* generation, and that the reproduction takes 
place by true ova, as in the common generative act of other 
insects. This wide deviation from the ordinary course of nature, 
as it seemed to them, they attempted to explain and reconcile by 
various theories. Thus R6aunmr| affirmed that these Viviparous 
individuals were androgynous 5 and, in later times, li^on Duft>ur§, 
who knew too well the anatomical structures of inseets to believe 
with Reaumur that they could be hermaphrodites, referred those 
phecnomena to spontaneous or equivocal generation* 

Morrcm||, who made somewhat extended ^searches on the 

♦ These obsen^ationa of mine on the ii|)erial anatomy of the reproductive 
parts of viviparous Aphides awe with those of Siebold, who studied the 
subiect with much care sevenu years since. See Froriep's Newe Not. idi. 
p. 308. Siebohl, however, regarded them as true ovaries and oviducts, but 
without any of the usual appendages which are found in the true uvipiwous 
Aphides. 

t t would inaist upon this wide and important distmetion between buds 
and ova. The striu’ture and conditions of all ova ai‘o the same, and thote 
is no iiassage between them and buds. But this point will be enlarged 
upon nereaitor. 

J Loc. ri/. M^moires. 

I Becherches Anat. et Pbjsiol. surles Il^mmi^res. Paris, 1833. 

j| Anat. de VAphifi prrstesp, in the Ann. d. oc. Nat, v. 1836, p. 90. 
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ftmtomy of Jphts «.ud e»peci»l] v of its goumtive oigaas^ 

advftr^ocd tl^e novel tbcriry^ that these broods were developed in 
the body of the virgin parent, by a previously organized tissue 
becoming individualized and assuming an independent life, ex- 
actly, as he believed, to be the case with Eutozoa. To each and 
all of these views, it scarcely need be said that they would be 
wholly inadmissible according to the present established doctrines 
of physiological science, even had we no direc|;ly controverting 
observations. 

But there are other explanations or views which deserve more 
attention. The first of these is that advanced by Kirby and 
Spence*. According to them, One conjunction of the sexes 
suffices for the impregnation of all the females that in a succession 
of generations spring from that uuiori.^^ In support of the rea- 
sonableness of this hypothesis, they quote several iustances which 
they regard as of analogous character ; thus, they say in regard 
to the hive-bee, that a single intemnu'se with the male fertilizes 
all the eggs that arc laid for the space of two years.^^ 

In this connection should be mentioned the similar hypofliesis 
advanced for a like purpose by Jourdanf* According to him 
many Lepidoptcra lay fertile eggs when completely isolated from 
the males : such are, Euprepsia canta, Episema cterukocephalaf 
Gi^tropmlM potatoria^ G, quercifolia and G. pini, Spltim Hgm- 
trif Simrinthm populi, and Borrmjx' querci. 

But all these cases have really no strict analogy with that of 
the Aphides in question ] for there is neH, as with these last, a 
succession of innately fertile individuals, but only females which 
are capable of producing several broods from a single coitus, or 
after having been long removed from the males, which may even 
then be deadj. Late researches upon the minute aaaton^ of 
the generative organs of insects have furnished results by which 
thcAC) phsenomena, seemingly strange at first, can be explained. 
All these insects which are thus capi^e of laying fecundated eggs 


♦ Introduction to Entoinology, iv. p, 161. 

•f* Manuel de PliyHiologie, jiar J. MiiUer, Trad, de rAllemand, etc, par 
A. J, t, Jourdan. Deux. ^l. rev. et amiot., par fi. Littrd, ii. p. 699, 


note. 

X Siohold has made observatiem* upon allieil phicnomwna occurring in the 
PsychidiB, which are of no little iniercBt, lie has ahown that in the genera 
Pigehe and FWaec, the alleged rcpriuluction, me Lactna, is unfounded — 
th««e inaeotH) having well-formed internal genital organa » and the mule being 
aA^pted to improg^ate the female while me latter ia in her case. But iu 
Benus f4lapona^ BiehoUL has ahown that there is prop^tion nne Con- 
mAntt, exactly a» occurs with the Aphides. See Ueber die For^fianzung 
dejp Psyche : Kin Beitrag «ur Natui'geschirhte der Sebmettedinge, m Siebold 
KoUiker^a Zeitsch.l 1S49, p. 93 ; but, for his last reaearehea on Talm^ 
newtflf, ace hiS Bericbt Ub, d. entomol. Arbeiten d. arbiea. Geaellaoh. im J. 
ISftO i or its English tranal. in the Trans, of the Ent. Soc. N, S, i. p. 
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again laid again after the first impregnation^ have a receptocuhm 
semims connecting with the oviduct, in which the semen is 
deposited during coition, and where it may be preserved without 
losing its vitalising power for several months*. Thus, by this 
provision, the males, having copulated with the females in the 
autumn, may injmediately die, while these last, hibernating, pro- 
duce in the spritig fertile ova ; and in the instance of the Bomhus 
americ&na^ such k coition suffices for all the three broods which 
are produce<l the ensuing summer. 

Another explanation of these curious phenomena, and which 
has attracted some attention, as well from its singularity as from 
the eminence of its propounder, is that of Owen, advanced in his 
Hunterian Lectures in 1843 f. 

He affirms that the larval Aphides are productive in virtue of 
the successive continuation from brood to brood of a portion of 
the primitively fertilized germ, and which material product or 
leaven is not exhausted until nine to eleven generations. I will 
quote his own language : In the Aphides the corresponding vi- 
telline cells retain their share of the fecundating principle (which 
was diffused through the parent egg by the alternating, fissipa- 
rou8,liquefactive, and assimilative processes) in so potent a degree, 
that a certain growth and nutritive vigour in the insect suffi^ ta 
set on foot in the ovarian, nucleated cells, a repetition of the fissi- 
paroua and assimilative process, by which they transform them- 
selves in their turn into productive insects ; and the fecundating 
force is not exhausted by such successive subdivision until a 7th, 
9th, or 11th generation/^ This same doctrine, the successive 
inheritance of a portion of the primary germ-mass from brood to 
brood, and by means of which the fertile germs are continued, 
—this doctrine, 1 say, is repeated in full in this author^s work on 
Parthenogenesis, and I will here quote one sentence, not only in 
illustration of this, but to show how different his own observa^ 
tions on the development of these animals are from mine, just 
described. He says, One sees such portion of the gertii^iniM«t 

* For uifuiy details on this subject of the reoeptaoulum mmk, sea 
Siebold, MiiUeris Arch. 1837, p. 392 j also in Wiegmanu's Arelu 18^, i. 
p. 1Q7 ( Vespa), and in Gennar’s Zeitsch. ii. (1840) p. 442 (Cutfse), See also 
Stein, Vergleich, Aunt. &c. 1847, p- 96, 112, I cannot but believe that the 
anomalous reproductive conditiotut of the Cynipidie will, at last, have a solu- 
tion equally satisfactory. See Harti^, Germar’s Zeitsch. ii, p. 178, And iv, 
p. 395. also Siebold and Stannms s Comparative Anatomy, tmnsl. i. 
sect. 348, notes I & 4. 

t Lectures on the Compai’ative Anatomy and Physiology of the Inverte- 
brate Animals, &c. London, 1843, p. 233. This e.\j)lanation is lately in* 
sisted upon (strange to relate) in his recent work On Parthenogenesis, or 
the successive production of procreating individuals from a single ovum.*' 
London, 1819. 
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if^eu into the semitrftns|.Aarertt body of the embryo Aphta^ like 
the remnant of the yolk m the chick I at first thought it was 
about to be eneloaed iu the alimentary cairal, but it was not ao* 
As the cmbiyo grows, it assumes the position of the ovariunij^ and 
becomes divided into oval masses and enclosed by the filamentary 
extremities of the eight oviducts. Individual development is 
cheeked and arrested at the apterous larval condition* It is 
plain, therefore, that the essential condition of the development 
of another embryo in this larva is the retention of part of the 
progeny of the primary impregnated germ-cell/' (p* 70.) 

This view of Owen, so ingeniously advanced, and which he 
has made subservient for the chief support of his new doctrine of 
Parthenogenesis, is indeed plausible and seems at first satigfac«> 
toiy ; but, as I hope to show, it will not b('ar analysis. 

In the first place, it is evident that Owen does not recognise 
any physiological difiVi'cnce between a bud and an omm ; this is 
clear 6*0111 wliat he remarks in the first quotation, but in his work 
on Parthenogenesis be has said so in as many words. The 
grow'th by ceU-multiplication producing a bud, instead of being 
altogether distinct from the growth by cell-multiplication in an 
egg, is essentially the same kind of growth or developmental 
process/^ (p. 45.) 

Here is a fundamental error, which, if not removed, will obscure 
all our views of the physiology of reproduction. I bavii already 
insisted' upon the necessity of this broad distinction between 
these two forms, — a necessity based not only upon differences 
of anatomical constitution, but also upon physiological signi- 
fication. An Omm is the exclusive product of an individu^ of 
the female sex, and is always formed in a special organ called the 
ovary^ It is the particular potential representative of the female, 
and has its ulterior development only from its conjunction with 
a corresponding element of the opposite or male sex ; and soology 
presents no instance where there is development from eggs^. unless 
thaaaoanditions of the two sexes are fully carried out. 

A J3«d, on the other hand, is simply an offshoot from the fbras 
on wbieh it rests, a portion of the animal capable of individual 
development. It sustains, therefore, no relations to sex, and, in 
truth, is widely separated in its ulterior signification from that 
eyide of processes conceived in a true oviparous reproduction. 

All physiologists who have carefully studied embryologicul and 
developtneiita} pmessses must feel the correctness and importance 
of this distinction, which lies in realities and not in words. 

it is true, that a bud and an ovum are composed each of the 
same elemaats, -^simple nucleated ctslls ; but in one, these cells 
are simply in a mass, while in the other, tliey have, throughout 
the animal kinj^dom, high or low, a definite and invariable ar- 
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nuigcment. . "nien again as to the constitutioii of each aitd both 
being, on the whole, of nucleated cells, it may be said, thkt it 
could hardly be conceived to be otherwise, for nucleated cells are 
tjio eleincntaiy components of all functional organ aed forms j 
and it may be added, moreover, that he knows little of the 
highest physiology who has not learned that widely different 
teleological significations may be concealed beneath isomorphic 
animal forms. 

I have thus dwelt ratlier lengthily upon tliis point because I 
think it is a vital one in our subject, and the possession of clear 
ideas thereon will be found singularly conducive to our correct 
appreciation of the whole class of anomalous phspnomeiui under 
discussion. But we will revert to the subject of Owen^s hypo- 
thesis. 

As to the chief point in this hypothesis, the continuation of 
the primary germ-mass os a leaven, from brood to brood, it re- 

J uires butlittle thought to perceive that it is physically impossible. 

would first allude to Owen’s statement, quoted above, tliat a 
portion of the germ-mass is taken into the abdomen of the em- 
bryo Aphis, and, aa lie thinks, assumes, without any change, the 
position of the ovarium. By this he refers, undoubtedly, to the 
vitellus-looking mass I have described m my observations, and 
according to which, also, it appeared to serve only as the nutritive 
material out of which the uigestivc organs and the germs arc 
formed. Moreover, I feel quite sure that the germ-cells are new 
cells formed in the abdomen, and not those derived from the 
parent. 

But the point I wish to enforet* is, that even admitting that 
individuals B may contain an actual residue of individuals A, it 
is clearly evident that this succession must stop with brood B ; 
for these residual germ-cells which compose B in its earliest con*- 
dition are lost in the developmental processes, and the germs of 
individuals C, which are found in B, are each, primarily, nucle- 
ated cells formed de novo, as I have observed and above described* 
With these observed conditions of development, it is impossible 
for the individuals of the successive broods to inherit the original 
spennatic force in the continuation of the original cells. 

The hypothesis of Owen, therefore, plausible and ingenious as 
it may seem, does not appear to me to accord eithci’ witp observed 
facts, or with the soundest physiology of the reproductive pro- 
cesses. 1 may here remark also, that his doctrine of Partheno** 
genesis, basea as it is upon the conditions of the hypothesis in 
question, cannot, as such, be sustained, for the same j^easons, and 
all its phenomena would appear to find their solution either in 
Steenstrup’s doctrine of ^'Alternation of Generations/^ so-calted, 
or in the conditions of true Remmiparity, — admitting, provision*- 
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aHy^ that Steenpfcrap^a doctriac aiid gcminiparity ineluda really 
diuerent phyaiolo^ical conditions. 

But tbc most important explanation advanced, and tlie last 
which t shall notice, is that offered by Stccnstrup* in his doctrine 
of the Altcrnatiou of Generations,^* and of which it forms a 
chief support. Tlie details of this peculiar doctrine of Steen- 
struj) 1 need not here furnish ; they are well known to all physio- 
logical anatomists. Its features, however, may be expressed in a 
formula-like manner. Individuals A produce true fecundated 
eggs, from which are hatched individuals B, which are unlike 
their parents in all zoological respects, but in which are developed 
spontaneously and without any nifertmee to sex, germs which ulti- 
mately become individuals like A, and so the cy<‘le of development 
is completed. These intermediate individuals, B, Steenstrup has 
termed nurses (Amnen), and he regards them as distinct animals 
subservient for a special end; ho therefore considers that B 
constitutes a real generation. 

Instances of such phienomena are found in the lower orders of 
the animal kingdom — Polyps, Acalephs and Worms j and late re- 
search has shown that they are more or less common throughout 
the whole of the Inveriebrata. 

The difference between alteniation of generation and metamor- 
phosis is too marked to require illustration ; in the latter there is 
the same individual throughout, and the developmental processes, 
although concealed beneath different exteriors, are regular and 
normal; with the former, however, this clmin of development is 
broken by one form being developed in another, this interraediate 
form serving as a stepping-stone for a higher and ulterior deve- 
lopment. Another important point in this alternate reproduction, 
is^ that in each new change some real progi'esa is made — the 
nursing-form being manifestly inferior to the individual to wliich 
it gives rise. 

Steenstrup regards the Aphides as furnishing the most perfedt 
escatnples known of nursing individuals, and, on the whole, as con- 
stituting typical illustrations of the doctrine he has advanced f. 

Bnt if tins doctrine implies conditions other than those which 
belong to true gemmipanty, it does not appear to me that it has 
any support in the pha^pomena in question of the Aphides, And 
altWngh I am inclined to believe, as I shall soon show, that all 
tfacije ^tenomena, essentially, may be of the same nature, yet there 
d^l no emubt that the manifestations are here somewhat pecu- 

On the Altematioa af Oeaemtion*, or the Propa^tion and Devolop- 
n!ke|itofAn&mfds through Alternate Oeucrationfl ; a peetiliar form of iostering 
the' young in the lower classes of Anitaahi, Traasl. by the Bay Socie^. 
1845, pmnm, 

^teeastrup, he, eit^ p. US. 



Iht. Witli the Apbideti there kmmA 
medein eeoh brood, for the viviparotiemdrrMws hre>iWld|^S4i^ 
e» perfect k ef ery wey a» those whiefa «re ovipttrooe, exofe m 
their wunt of tme aejcuiil genemtif^e organs. I have ghowo ffaot, 
ip the one species here d^oribed, they had ireil*^veioped wkge 
li^e the true sexual iadividuak. Moreover, each brood, from the 
first to the last inclusive, is merely a repetition of the istme. 
Itnt these conditions are external and oecotiomical, and, instead of 
offering these prominent examples as evidence against the valMity 
of $(teenstrapk doctrine, I mtouM rather present them as broadly 
indicating that, after all, this doctrine in question involves m 
conditions excepting those belonging to a modified form of gem- 
miparity. All the instances of Polyps, Acalephs, Worms, ln»i‘cts, 
&c., would then be classed in the same category, and the va- 
riations in manifestation would belong rather to the cecobo- 
mical relations of the animal, than to any intrinsic diflference of 
physiological process. Thus the Distoina-nurses, instead of being 
developed to a condition resembling at all their parent, remain 
persistent on a low form, and not only is their whole soological 
character undeveloped, but they aW) experience nior})hologieal 
changes from the developmental process which immediately go Cii 
within them. All this is in perfect keeping with their OBconomy 
as animals, for the low order of their conditions of life doea not 
necessitate a higher and more truly aoological form of these nurses 
from which are to be developed the true ariimak *, were it othefr- 
wise, I cannot but believe that both the nurses and the grand- 
nurse of Bistonia would quite resemble the original animals. 
In the case of the Aphides, the eeconomical conditions are dif- 
ferent, and finely illustrate this noint. 

The Aphis-nurse, in virtue of its very typical structure as an 
insect, must live under higher conditions, and so its devetoptneut, 
soologically, proceeds to a corresponding point; this pokt is 
where it, as an insect and as an Aphis, can furnish the nutritive 
material for the development of its endogenous germs. 

Herein, then, would appear to consist the prominent morpho- 
logical differences observed in this categoiy of pfaamomena, and 
I need not labour further to show that they are irrelevant bf the 
primary essential conditions of tliese curious processes. 

Such appears to me to be the highest, both physiological and 
Koological, interpretation that can be advanced for these phienoN* 
menu which Steenstrup has so ingeniously eoUectcd and collated ; 
and to advance the view that these intermediate individuals br 


purses are not intrinsicallv and aoologicallv the saipe as tlieir 
prents, but furnish examples of hpw diasimilar animak may arke 
nmi a common stock — ^to put forth this view, I say, is to advo*- 
cate a doctrine in physiology as misebievoua as it is deeply 


I tliere&fei tb«t tht Stoeniti^^p 

nmgr ta be mtnib^de^ «i &r an it wnuUI iiitriii8teft%i 
U0«r pWaonuma ia tke proeessei of repvo^ ; «» X 

«aid m a preceding all it« eoaottiunB may find metir 
tmtion aw soliitioa m the variout phaaea of gemmipavity^. 

Xf in this discussion of some of the highest relations of phyib^ 
logy, we have not wandered too far from our subject piM>per which 
we have thereby sought to illustrate indirectly, wc will revert to 
the thread of its discourse for a few concluding remarks. 

The final question now is, what is the legitimate interpretation 
to be pul upon the reproductive phanorociia of die Aphides we 
have described ? My answer to this has l>ecn anticipated in the 
foregoing reinarkiss. 1 regard the whole as constituting only a 
rather anomalous form of gemimparity. As already shown, the 
viviparous Aphides are sexless; they are not females, for they 
have no proper female organs, no ovaries and oviducts. These 
viviparous individuals thei'cfore are simply gcmmiparous, and 
the budding is here internal instead of external as m the Polyps 
and Acalephs ; it moreover takes on some of the morphological 
peculiarities of ovi|iai*ity ; but all these dissimilar conmtbus are 
Csoonomical and extrinsic, and do not touch the intrinsic nature 
of the processes concerned therein. 

Viewed in this way, the different broods of Aphides cannot be 
said to constitute as many true generations, any more than the 
different branches of a tree can be said to constitute as many 
trees ; on the other band, the whole suite from the first to the 
last constitute but a single true generation. 1 would insist upon 
this point as illustrative of the distinction to be drawn between 
Mffual and gmmxparom i*cproduction. Morphologically, they 
have, it IS true, many points of close reseniblauce ; but there is a 
grand physiological difference, the true peroeption of which is 
dcimly connected with our highest appi^eciation of individual ani- 
mal life f. A true generation must be regarded as resulting only 
from the conjugation of two opposite sexes —from a sexniu pro- 

* This statement is mode perhaps more stronidy and exclusively that) the 
ptesent state of our knowledge would warrant, but 1 throw it out much m 
A suggestive way< There is no subj^ m physiology mote mteresting and 
eomprehenstve tlian that of Qmmation\ the unportant question now is, — 
does it, os on individual process, embrace all the categoneg of pHasnomeiia 
tmsied by Lovi^n, Steenstmp, fib., these i^wnomena veurying extrinsically, 
nhoanlii^ to esoottotniesd eonditioiis, or no they (the phenomena) imply 
something beyond and dAMuniiar £rom gemination ? 

t In this view, os Well os in several others herein diseussed, 1 am pleased 
th m that I have the support of so learned a physiologist as Dr. Carpehtb. 
WeOhhi Eeview the Bevelopment and Metomorfmoses of Zoophytes/’ 
id the lEbit and Fareig)i MedL Cmr. Eev. 1B4B, i. p. IBS; and ^ On Repr^ 
^netiun and llepair/^ in ttmh lfi49, ii. p. 419, 
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ceim in. which the potential reprcscntatipus of two individuals fm 
united for the elimination of one germ. This germ-power 
be extended by gemmation or by fission, but it can be formed 
only by the act of generation, and its play of extension and 
longation by budduig, or by division, must always ha within a 
certain cycle, and this circle is recommenced by the new act of 
the conjugation again oi the sexes. 

In this way, the dignity of the ovum as the pvimordium of all 
true individuality is maintained ; and the axiom of Harvey, &mut 
vivum ex ovo, stands as golden in phjsiology. The buds may 
put on the dix'ss and tlie forms of the ovum, but these resem- 
blances are extrinsic, and in fact only an inheritance from their 
great predecessor. 

These phaiiomena, thus interpreted, furnish an excellent key 
to many others which have long been regarded as anomalous, in 
the history of development. 

I refer here to the so-called hibernating eggs ( I VuUerder) which 
are found in many Invertebrates. These I have not seen, hut 
they have been carefully described by several very trustworthy 
observers. These so-called eggs consist of oval masses or ceUs 
invested with a capsule, but inw^hich no germiuativc vesicle aud 
dot have ever been seen. Structurally, therefore, they do not 
I’esemble eggs, and it is from their form and ultei^or development 
only that they have reetjived this name. Moreover, they suataiu 
none of the usual relations of eggs to the sexual organs, and, as 
far as I am aware, no one has w itru^ssed their development in the 
ovaries. These bodies have been observed in Hydatina^ and 
Notomt7iata\ among the lufuaoria; in LacimlariaX among tjie 
Botatoria; and in Daphnia\ among the Crustacea. In all these 
instances they hatch without tin* aid of the male, the existence of 
which sex was once doubted from ots unfrequent appearance# , < 
Now I regard thefK? hibernating eggs as merely egg-like^w^ 
exactly eoiTcsponding to the germs of the viviparous Aphides. 
In other words, there are in the animals I have just, mentioned, 
certain individuals which reproduce by buds which are dcvl^lojped 
under rather anomalous conditions ; and I will add in conclusion, 

* Ehrenberg, Die InfuMoiinthierehen, p. 413. 
t Dabrymple, Philos. Trans. IWf), n. 34(K 
t Huxu'y, Quartei’ly Joum. Micr. 8c. l862, i. p. 13. 

\ Muller, Entomostraca, p. 84. tab. 11. %. 9-11, tab. 19. fig. 5. Also, 
Ramiiobr, Heitrage ziir Naturgesch. einiger deutsehen MonokalusxArUiii, 
1805, p. 28 ; HtrausM, sar les Dapbtiia, in the Mdm. du Mus..d’llisl. 
Nat. V. p. 413. pi. 29; Jurine, Histoir© des Monocles, 1820, p* 12(h pi. 11 v 
fig. 1^. Jurine calk these aggregated eggs La maladie de la 
Tnere is, moreover, reason to believe that these anomalous vepvo^tivd 
conditions occur in nearly all the Entomostraea : see Biebold oAd Staimiui^k ^ 
Comparative Anat., my trausl. vol. i., my note uhder sect. 292, UOteA 



I>r. Burnett on the Development of Viviparous Apthides. 97 

that 1 suspect that this gemmiparous mode of reproduction will 
be found to be far from uncommon among most of the Inverte- 
brata, when otir I’csearolies into the history of their development 
shall have been more w^idely ext(mded*. 

P.S. — I regret that I should not have seen until now, when 
this paper is concluded, the important writings of Leydig on the 
subject under discussion. In his article Einige Bcraerlcungru 
iiber die Entwickclung dcr Blatilausc,'^ in Siebold and Kdlliker\s 
Zeitschr. f. wiss. Zool. 1850, ii. p. G2, he speaks of his former 
observations in the Isis, 1848, iii. p. 184. These I have not seen, 
neither also a work to which h(‘ refers, of J, Victor Cams 
(Zu nUheren Kenntniss des Generationswechsels, licipzig, 1841)). 
Leydig, in his critieisin of Carusos views, expresses the opinion 
that the development of the viviparous Aphides is, histologically, 
like that of the Artieulata in general. According to him, also, 
the germ-bodies undergo processes corresponding !<> those of 
impregnated eggs. These statements of lit'ydig, wlio is an ex* 
cellent observer, have induced me recently to repeat my observa- 
tions ; but this afforded the same results as before, viz. that the 
gerrn-bodies out of which are develop(‘d th(‘ viviparous Aphides 
have no true histological identity with eggs. 

P.S.f Since the publication of this paper, I have enjoyed the 
op|>ortnuity of making this series of investigations more complete, 
by an examination or the terminal or last brood which appears 
at the end of autumn. 

This terminal brood has hitherto been considered, as far as 1 
am awan‘, to be composed exclnsively of mal(‘s and females, or, 
in other words, of perfect insects of both sexes. 1 was surprised, 
therefon*, on examining the internal organs of the non-winged 
individ^^ats, to find that many of these last were not /eniales 

* Notice may here be wven of some cunomi obsenationa, wl»i<*h Fihp))i 
(Ann. Nat. Hist. ix. June 1852, p. 4(il ) has fiiruiahed ou the development of 
the Pterumalidai. A Pteromaluft lives in the ova of Hhytichites betuleti ; 
in each of these ova there is seen, soon after its deposit, a minute infusonnl 
animal, with a tail by which it moves briskb’ about among the vitelline 
cells. It soon ceases to move, however, and in its interior appears a vesicle 
which inereast^s and changes intti a larva which is that of Plevomalus ; this 
larva f>e(»orne« a pupa, and, after eight or ten days, changes to the perfect 
insect which escapes from the ovum. If these observations are verified, we 
have here a case exactly like that of the Ajihides, excepting that, like the 
DistomOj the intermediate budding form is very low% and tivkes ou none of 
the zoological pei'uHanties of the (xirent. lint tliese statements need 
corroboration, for tbe>^ do not agree with the history of other sjM'cies of 
Pteromahs whose development is well known. See also the wonderful 
gemmiparons plucnomena related by Siebold of Gyrodactytus ; Siebold 
and Kolliker's Zeitschr. f. wi«s. Zool. i. 1849, p. .‘417. 

t SUUman’s Journal for March. 
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n sir, but simply the ordinary gemtniparous form already de- 
ed. Moreover, so great was the similarity of appearance 
between these two forms — true females and gemmiparous indivi- 
duals — that they could be distinguished only by an examination 
of their internal genitalia. Among the proper females there were, 
besides those which were filled with eggs or had aln^idy depo- 
sited them, other individuals in which the ovaries were but feemy 
developed, or at least, in which no mature eggs had been formed. 
An opportunity was thereby afforded me to examine the struc- 
tural diffeicnces between the true ovaries and their quasi repre- 
sentatnes — the bud-like processes. The true ovaries had their 
usual, well-known structure — multilocular tubes containing nu- 
cleated cells which arc probably the undeveloped germs ; the 
bud like processes, on the other hand, consisted of a row of cell- 
masses, oval and connected by a kind of pediinck, as described 
in detail in the preceding paper. These wide differences have, 
more than ever, persuaded me of the morphological dissimilarity 
of these two kinas of reproducing parts in this animal. It seems 
to me theri that the real intrinsic difference between an ovum 
and a bud lies as detep as the conditions of sex itself, notwith- 
standing the latter often has, as in the present case, for instance, 
some of the morphological characteristics of the former. 

The appearance of sexless, gemmiparous individuals in the 
terminal brood would seem to indicate, moreover, that the con- 
ditions which determine the appearance of individuals usually 
exclusivity male and female, are not, perhaps, referable to the 
fact of this being the last brood, but rather to relations of warmth 
and nutrition. This view is rendered more probable by the fact 
of the variation in the number of broods between the first and 
last, observed in the same species in different year«~irangmg 
between seven, nine, eleven Or more. Morejover, Kybcr, ^quoted 
already in the preceding paper, by nursing continually in a warm 
room a collection of Apm dimthi, keeping about them a sum- 
mer temperature, succeeded in continuing uninterruptedly the 
series of sexless or gemmiparous individuals for four ywrs. There 
are many other facts in insect life that indieate in like manner 
some direct relation between temperature and nutriment, mA 
definite sexual development. The subject is as important as it 
is interesting in physiology, and thcac very animals will, perhaps, 
subserve the successful studyof the primaiy morphological cun- 
ditious of sex. 
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VIIL^Oa the true pmtion of the Canaliferom Structure in the 
Shetl of Fossil Alveolina [lyOrbigruj). By U. J* CAHtKR^ K»q., 
Adaistant Burgeon^ Bombay BstabUshment. 

[WiUi ft Plate.] 

In the description of Alveolina melo, given at p. 170. voL xi. of 
this Jourual, 1 have stated, that the ‘‘ transverse pai*allel ridges 
seen on the outside of the fossil correspond to the divisions/^ 
or rather partitions, in the interior of the chambers. D^Orbigny 
also has stated, that the chambers in Alveolina arc ^^diviacd 
into a great number of capilla^ cavities by partitions longitudinal 
to the mroulement*^ (Foss. Foram. du Btussin Tcrt. de Vienne, 
p. 143) ; and so Tno*;jt people would think, judging from the ex- 
ternal appearance of the shell ; but when the interior is examined 
by a section made thi*ough the longitudinal axis (PL 111. B. %. 3), 
then these divisions and this canaliferous or capillary structure 
are seen to be confined to the cxtcnial walls of the chambers, and 
to be completely excluded from their interior. 

The oversight has arisen .the last whorls of the shell 
being in such close approximation with each other, that there 
deems in most instances to be no space for the chambers left be- 
tween them, and hence the appeaiance of the openings of the 
capillary canals along the free border of the last-formed segment 
could hardly be inferred to lead to anything but the cliambcrs 
themselves; while the intervals between the transverse ridges, 
too, would also lead to the inference that the latter were so 
many partitions dividing the chambers into as many cavities 
arranged longitudinally with respect to the direction or enrotde- 
M the shell (figs. 3, 4). 

It TOs only a few weeks since, however (although 1 had fre- 
quently aeen and even sketched it), that 1 recogni&ed the true 
position of this canaliferous structure, when cursorily examining 
riSome specimens of Alveolina which had been presented to the 
Aeiatio Society of Bombay by l)r. Leith, and 1 was instantly 
•truck with its analogy in position and nature to the reticular 
canaliferous structui^ in the spicular or marginal cord of Oper- 
euiiMi Arabiea (Ph IV. vol. x.). 

T|ie canals are about l-4(K)th of an inch square, and the 
partitions which separate theni about a third of this breadth 
(fig. 8 i), sometimes much thinner. They appear to open by a 
single row of apertures in the free edge of the last-formed seg- 
mmt of the shell, and from thence to be continued into the very 
OOntre, following the spire and being confined to the walls of the 
shell the whole way. On their course they dip inwards as they 

7 * 
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cro88 the grooves, which, like those on the surface of a melon, 
divide the sclents and offering a triangular space are filled tip 
W corresponding portions of the shell in the form of ribs (fig, 1 tfr). 
T?hrough each rib also there is a triangular canal (fig. 4 2^ & 5 sf), 
which extends to either extremity of the fossil, where again it 
may have communicated with the exterior by a foramen or um- 
bilical hole apparently in the latter (fig. 2 «). Behind and also 
internal to the triangular canal th(‘re appears to have been 
another longitudinal channel of communication, formed by a 
deficiency in the partitions of the canals at this part (tig. 4 c & 
5 4). Although the partitions generally appear to have been 
continuous under the ribs, yet in many instances they seem to 
alternate, or nearly so, with the interspaces or canals in the ad- 
joining segments. Whether there was any communication be- 
tween the canals and the chambers (fig. 3 4) future investigation 
must determine ; at present there appears to be no other outlet 
tor them ; and if* this be the case with Ahwolina, it may also be 
the case in many other forms of Foraminifera. Of what use 
then can the chambers be f 

Although I have mentioned holes, channels, canals, and cavi- 
ties in this fossil, yet in reality there is no such thing ; but from 
their having been filled with transparent calc-spar they arc 
easily recognized, in contradistinction to the white amorphous 
carbonate of lime which has replaced the shell itself. 

Tlie specimens of Alveolina in which I first noticed the posi- 
tion of this canaliferous structure were, as before stated, pre- 
sented to the Asiatic Society by Dr. Leith, who broke off the 
portions of limestone containing them from rocks in the l^lan 
Pass, between the towns of Dadur and Quetta. 

They are associated, as in Scinde and Arabia, with papyra- 
ceous Orbitolites {Cyclolina, D^Orbig.), and the white ^||npact 
limestone containing them is that which in this part of the world 
is generally called nummulitic but in only one or two in- 
stances have 1 seen Alveolim mixed with NunmulUee^ and then 
only very sparsely scattered throughout the mass, though it ii 
quite possible that the opposite may be the case^ for they must 
^ close together. The easiness, however, of mistaking OAi- 
tolites for Nummulites, in the rock, and the occarrence of Oych* 
lina and Alveolim together in great abundance in the white com- 
pact limestone of the south-east coast of Arabia (which I take to 
be the same as that of Scinde and the Bolan Pass) far below the 
position of the Nwnmulitee, together with the existence of these 
two fossils in the Chalk of Europe (D^Orbigny), induces me to 
tbink, that much of the white limestone in the East is called 
nummulitic,^' which will hereafter he found to be an equivalent 
of the Chalk. 
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I have abo lately been so fortunate as to obtain a view of the 
cells in the centre of one of these papymeeous Ch*bitolUes (C^c/a« 
D’Orbig.) — the doubly concave species — and I hnd that 
they are arranged in concentric circles therci though apparently 
not more than one deep. The greatest care ther^ore is neces<^ 
s^ in exposing them, for a rub too much or too little may 
either destroy them altogether or entirely fail to bring them 
into view. I mention this, because I had inferred, from the sub* 
spiral arrangement of the cells in Orbitaides Pratiii and Orbiio- 
lUm MiUabarica (Plates VIL & XVI. vol, xi.), that this might be 
tiie case throughout D'Orbigny^s order CycloHhgue^ \ but on 
actual examination and subsequent reilection, I find that such 
cannot be the case in Cyclolim \ at the same time, the arrange- 
ment of the cells being just like that of the divisions on an 
engine-turned watch -case, to which Dr. Carpenter has so aptly 
likened them in Orhiiolites crmplamta^ Lam. (Quart. Jouru. Geof. 
Soc. vol. vi. pt. 1, p. Ji4), I think this way of descinbing them 
much more intelligible than by tlie use of the term '' concentric.*^ 
Tlie circles on the incrusted surface of Cydolina are evidently 
concentric ; they arc in continuous lines j but the arrangement of 
the edls beneath the crust, though still seen to be concentric 
under a high microscopic power, fads at first to strike the eye as 
such from the greater prominence of the semi-gyrating lines, 
which, flying off fiom ttie centre, most faithfully represent the 
appearance mentioned. 

I have measured the cells in the specimen in which 1 observed 
this arrangement most satisfactorily, and find that those of the 
centre arc much smaller than those of the circumference ; the 
former are l-880th of an inch, and the latter l--688rd of an 
inch in diameter. 

^ EXPLANATION OF PLATE III. B. 

1. M0hnU$9 tph^sroidta (Lam.), magnified four diameters: ribs; 
b, segmental. 

Fiy, 2, Extremity of the tame, maguified four diamotert : u, central fora- 
men or umbUtesJ hole. 

PHy, 8. Longitudinal tection of the same through the centre, greatly but 
proportionally mamiided : a, a, ohaml^rt ; canals and parti- 
ttont tn the of the thell. 

4. Tmntveme tection of the tame through the centre, equally mag^ 
nidedj, &c. : o, spiral wall of the shell ; b, triangular canal of 
the rtb ; c, free tpacc or chauNel beliind and internal to the rib ; 
d, fl, ehatubert ; a, e, septa. 

My. 5. Magnified view of a p^on Of the wall of the th^ll, to show— a, tii- 
angular canal of rib ; fhse space or channel behind and internal 
/ ? to tt ; o# 0* IwMtitions of canafiferous stmcturc. 

dmnbay# 14th April, 1854. 
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IX . — Notice of some new species of British Nudihranchiaia, 

By Joshua Alder and Albany Hancock, 

Several new species of Nudibranchiate Molluaca have occurred 
to us (Ini'ing the last two or three* years, deacriptioTis of whieh 
we bad hoped b(jfore this to have published elsewhere. Unavoid- 
able circuinataiices have delayed the publication; and as some of 
the species are tht* discovcricM of friends, who have kindly placed 
them in our hands lor description, we consider it due to them m 
well as to ourselves not to delay any longer the announcement 
of tliese acquisitions to the British fauna, some of which are of 
(‘onsiderable iiitei*e8t. 


Doris Zetland ic a. 

AVhite : cloak with large, soft, eon icid, pointed, unequal tuber- 
cles: dorsal tentacles linear: oral tentacles tubercular : branchial 
plumes (5, bipiimate, retractile within a cavity. Length ^ths 
(»f an inch. 

A single specimen of this new Doris w^as found in Shetland by 
Mr. Barice in 18 19. It differs from all the other British species 
with retractile tentacles in the form of the tubercles; but the 
most r(*markab)e difference, is in the chamete.r of the tongue, 
which is covered wdth long, linear, subelavate spines, denticu- 
lated on the inner margin, 

DottlS MILLEORANA. 

Yellow or orange ? : cloak covered with minute granular tuber- 
cles : oral tentacles linear : branchial plumes 6, bipiimate, retrac- 
tile within a cavity, iicngth inch. 

Two specimens of this fJoris, which wc do not find before de- 
scribed, ai’e preserved in Dr. Ijeach^s collection in the Britif|b 
Musr um. They were sent from Torbay by Mrs. Griffiths* The 
s])ecics couxes nearest to D. Johnstoni in the charact^ of thi^ 
tubercles, but differs from it in having only six plumes, which 
do not form a distinct cup. The tongue resembles a good diial 
that of D. tuherculataf having stout, smooth spines ; but in this 
species five or six of the extreme lateral spines are minutely pm* 
tinated, which is not the case in D. tttberctUata, nor in i), Johf^ 
stoni^ though in the latter the spines are also of two kinds. We 
have been aware of the existence of these specimens in the Bri- 
tish Museum for several years, but hoped before this to have 
met with the species in a living state. Having failed in doing 
so, Dr. Gray has liberally allowed us to examine and describe S 
frf>ni the spirit specimens. There can bo no doubt of its distitiet- 
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ness from D* tuberculaia, with which it had been confounded by 
Dr. Leach. 

Boats paoxiMA. 

Orange-yellow : cloak with stout elliptical tubercles : dorsal 
tentacles subclavatc : head furnished with a broad veil : no oral 
tentacles : branchial plumes 11, simply pinnate, uon-retractile. 
Length I an inch. 

This species has been sent us by Mr. Price of Birkenhead, 
where it occurs not unfrequently within tide-marks, in the spring. 
It bears great resemblance to Doris aspera, of w'hich we at first 
thought it might be a variety. A careful inspection, however, 
shows some points of difference ; more especially in the shape of 
the tubercles, which are elliptical and obtusely pointed in this 
species, while in D, (is})era they are rounded and flattish. An 
examination of the tongue has set the matter at rest, as it is 
deciidedly different from that of D, aspera, 

Thecackka capitata. 

White, freckled with greenish brown : tentacles retractile 
within cavities : veil with two to four orange tubercles on each 
side, and a row of orange tulierclcs between the tentacles : bran- 
chial plumes 7, pinnate, tipped with orange : a stmit branchial 
lobe on each side also tipped with orange. Length I inch. 

Dredged at St. Ives, Cornwall, by Mr. Barlee, to whom we 
are indebted for specimens in spirits, 

Idalia elboans, Leucicart. 

Kose-colourcd, freckled ; the processes orange-yellow : anterior 
iilamei^s 2 (one near the base of each tentacle) : lateral filaments 
numerous, irregular, the posterior ones obtuse, lobular : dorsal 
filaments 6, three on the median line and two sublateral : bran- 
chial plumes 18 (the anterior and posterior ones bifid) : foot mar- 
gined with ydlow. Length inch. 

We obtainod spocimeiis of this beautiful IdaUa by dredging off 
last summer. A species described in the Catalogue of 
the Molmscaof Northumberland and Durham, which we referred 
with doubt to /. ehffunsy we now propose to call L Leaehiu A 
specimen of the latter is presemd in Dr. Leach's collection in 
the British Museum. 

IhAVlA PtTtCHELLA. 

Body fredekd with pale lilac; tentaclcss subidavate: anterior 
dkments 4ip sot on an expanded pallial ridge : laterd filaments 5 
or 6 on each side, the last large and bifid ; branchial plumes 1 1 



104 On some new species of BrUkk NndibrainchMo, 

(tlu* anterior one bifid), leather small, diminishing posteriorly. 
Length j\yths of an inch. 

This pretty species was dredged by Mr. Barlcc at St. Ives in 
the summer of 1H53. 

Tritonia alba. 

Transparent white, with opake-white transverse markings; 
rather depressed, smooth or very faintly tubcrculated : branchial 
imperfeetly bipinnate, *1 or 5 on each side, with intermediate 
snmiler ones, set on an expanded and waved |)allial margin : veil 
bilobed, with irregular digiUitions. Length ^ inch. 

The character of tlu' tongue has again conic to our aid in di- 
stinguisliing this sfKJcies from the young of T. Uomher^ii, to 
which it bears great resemblance. In this species the lingual 
spines have slender lateral denticles, while those of T, Hombergii 
iivc quite smooth. It oecui's occasionally along with T, p/ebeia, 
on masses o( Alcyovium digitatum brought in on the fishing lines, 
at (hdlrrcouts, Nortlmmbcrland. 

Bolin carnisa. 

Flesh-coloured, slender: branchiae linear-conical, iwe-coltmred, 
se t in seven clusters : tentacles rather long, of equal length, the 
dorsal pair dark olive-browm, |>aler above : oral pair whitish : 
anterior angles of the foot much produced. Length A an inch, 

A single specimen was da*dgod by Mrs. Wyatt of Torquay in 
Salconibe Bay some years ago. We have not met with it in a 
living state. The dentition of the tongue, ns well as the cha- 
racter and arrangement of the branchial papillcc, show a rclation- 
shi]) between this species and E, alba. 

Eolis olaucoidks. 

White, depressed : head small : tentacles small, smooth : 
branchiae linear, white, with yellowish tips, and a narrow, pale 
fulvous central gland, set in 11 |:»t*dunculated clusters: foot 
broad, with the anterior angles acute, shoit. Length i i;ui(iiieh. 

Under stones near low-water mark on the Isle of llerm near 
(•fuemsey. This very curious Eolis almws, in most of its cha- 
I'acters, an approach to the genus Glaucas, One specimen only 
was found. 

Eolis i*o«tolata. 

White, pellucid : branchiss long, linear, obtuse, yellowish 
orange, granulated with white, set in 9 or 10 rows : tentacles 
Rhortish : anterior angles of the foot rounded. Length ^ inch. 

We obtained two examnles of this now Sf)ecies from the fishing 
boats at Cullercoats. Tne granular character of the papillae 
distinguishes it from every other British species. 
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EMBIiKTONIil PALUDA. 

Yellowish white, with a few black spots on the back i ten- 
tacles nhortish, approximating : oral lobes indistinct, united into a 
semicircular veil : branchiae nearly linear, very pale orange, set in 
4 or 5 rows on each side, two papillae in each row. Length y\jth 
of an inch. 

A specimen of this minute sj^ecies, discovered by Mr. Price on 
the shore at Birkenhead, was kindly sent us by that gentleman 
in the spring of this year. It differs from the other British spe- 
cies in having a double series of papillae at the sides. 

AntIOPA HYALINA. 

Pellucid,’ yellowish, with brown markings down the middle of 
the back: branchiai elliptical, tuberculated, hyaline, with the 
central vessel fulvous : dorsal tentacles obtuse, obscurely lami- 
nated, united by a cn^st : oral tentacles united by a narrow veil. 
Length ^ths of an inch. 

We are indebted for our knowledge of this species to‘Mr. Byer- 
Icy of Upton, Birkenhead, who dredg(*d it near Hilbro Island at 
the mouth of the Dee in 1851. In many of its characters it 
comes very near to Proctmoiua mucroniferuSf but the laminated 
crest shows it to belong to the genus Antiopa. 


X.-^Notes on the Ornithology of Ceylon, collected during an 
eight years* residence in the Island, By Edgar Leopold 
Lavard, P.Z.S., C.M.E.S. &c. 

[Ck>utiniied from p, 64.] 

219. Qallopurdix bicalcaratus. Aban^cuccula, Cing. 

This species, known to Europeans under the various denomi- 
nations of Spur Fowl,^^ Double-spurred Partridge,'^ and 
^ Kandy Partridge,^' is an inhabitant of the central, southern, 
and soutb-'Western provinces. It delights in deep-tangled 
brakes, and thick masses of canes on the sides of gentle declivi- 
ties; these^it finds abundantly in the localities above cited, 
while in the northern and eastern provinces the sandy soil and 
4 ^en jungles offer no congenial home to a bird of its shy and 
retiring habits. Even in localities where it does occur, it is 
more often hemrd than ; for so extreme is its wariness, that 
k rarely falls before the gun even of the native hunter, who 
Creepoaoout unclad, and noiselessly as the deniaens of the forest, 
it is trapped by means of nooses and other snares placed in its 
path, for its flesh is highly valued by the natives. I think it 
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decidedly superior in flavour to any other game which I tasted 
in Ceylon ; it ate and looked much like grouse. 

It IS most active during morning and evening, roaming in 
small parties amid the open glades, or bare towering trunks of 
the Mookalane/^ but on the least alarm seeking safety in the 
most impenetrable underwood ; after remaining some time con- 
cealed, if nothing occurs to excite their fears, a cock -bird, 
bolder thaw the rest, will utter a few low notes, not unlike the 
plaintive cry of a turkey poult ; if this is answered from a di- 
stance, or the birds are re.assured by the total silence, the call is 
changed to a loud piping whistle, of which the following stave 
gives the nearest representation 1 can devise : — 
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and the birds once marc sally out from their concealment. I 
am convinced that, like the Virginian quail, these birds possess 
the power of ventriloquism in a great degree. I have often 
listened to those in my aviary, and could have declared that the 
calls proceeded from every part of the garden save that in which 
the performers were located. They do not thrive well in confine- 
ment, but exhibit the sarae wild and suspicious demeanour, 
always hiding behind their feeding-troughs, or herding in eorners. 
If any object approaches too closely and alarms them, they rise 
suddenly from the ground with a violent spring, and unless the 
roof is placed at a considerable altitude, dash their heads against 
it and fall lifeless to the ground. 

They fly with great rapidity, but prefer to take refuge in con- 
cealment rather than maintain a lengthened flight. One which 
escaped from a basket in my liousc flew up to the roof and 
through the ventilating boles, but instead of continuing on th© 
wing at the elevation it had attained, it dropped instantly into a 
small copse, out of which it was hunted with much difficulty, 
when it darted through an open door into my kitchen and con- 
cealed itself behind a W. 

The males are very pugilistic, and in their manner of fighting 
reminded me of the game cock, depressing and elevating the 
head, imitating each otheris actions, fee. fee. 

Of its nidification nothing i« known. 

The wn'tched figure of a Bail,^' in ^ Brown’s Illustrations/ is, 
I am certain, meant for a female of this species ; Mr. Btrickland 
ngrt^cd with me in thus thinking. 
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230. FitANCotiNirs PoNTicERiAKUfl^ Qmel. Cowduri, MaL 
Omsa-vmtua, Cing, 

Not oncommon on sandy soils dotted with itniglc, such as ex- 
tends from Chilaw northward round to Tangalle j in the interior 
and about Colombo it is not found. In the northern province 
it is very abundant, and flourishes Well on the islands in the 
Jaffna estuary, on which I have frequently had excellent sj>ort. 
They fre(jucnt the branches of thick trees or bushes, and perch 
very readily. They breed twice a j’^car, in August and December 
(at least I have taken fresh eggs in both these months), laying 
from eight to sixteen eggs. Axis 15 lines, diam. 12 lines. In 
shape like those of the European bird, but more yellow in 
colour, in a hollow in the bottom of a bush or tuft of grass, 
making little or no nest. 

221. Perdicula argoondah, Sykes. 

T have only seen one pair of these elegant little partridges ; 
they were caught alive at Cotta, near Colombo. I have an egg 
which can only belong to this bird, also Jound in the same loca- 
lity, Axis 12 lines, diam. 9 lines. It pi^ecisely resembles a 
diminutive partridge egg, 

222. CoTURKix Chinbnsis, Linn. Wenelh-^waimf Cing. 

This small and elegantly coloured Quail is rather common in 
the grass and paddy iields in the ueighbourhixal of Galle and 
Matura ; elsewhere I have not met with it, save once in the 
Pasdoom corle. It flies together in coveys of ten or fourteen, 
and .from its diminutive size and rapid motion is hard to 
shoot ; when once shot at, it is very difficult to flush again, 
skulking among the tufts of grass, and suffering itstdf to be 
caught by the hand. I tried to keep them in confinement, but 
they appear of untameable nature, and on the least alarm 
sprmg upwards with such force as to dash their heads in pieces 
against the roof of their cage. 

228t Tcrnix ocELLATiTS, Scop., var. Taiqoor, Sykes. Watm, 
Cing* Cddey^ Mai. 

Common in the aoutli ; the variety which Mr. Btyth desig- 
nates aa r. Ben^lensuiH abundant in the north, to the exclusion 
of the other. Iliere does not appear to be any difference in the 
eggs, which are oblongH>vate^ of a yellowish green colour, closely 
mottled with blackish spots, which grow larger towards the ob- 
tuse end, in some instances running into each other. Axis 11 
diam^ 8 lines. The nest, if nest it can be called, is com- 
posed of a few bents of grass dropped into a depression in the 
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ground, often only the footprint of a bullock. I have found 
the eggs from February to August, and equally fresh* 

Dr. Kelaart includes Cotumit Cofwriandelica, GmeL, in his 
list, end non vidu 

!J24. Esacus REcuRViHOfiTRis, Cuv. Mosul-Kvandi and MosuU 
Kanati, Mai. ; lit. Hare-eyed. 

A rarish and wary bird, frequenting the o))en muddy plains of 
Mantotte on the western coast, occasionally found about Ft. 
Pedro, and I saw a specimen or two at Hambantotte. I think 
it is migratoiy, appearing in December. I have seen them 
coining from tne seaward in that month. Its eggs, two in num- 
ber, are deposited on the bare ground in a small hollow ; they 
are of a pale nankeen colour, thickly covered with burnt-umber- 
coloured blotches, largest and closest at the obtuse end. Aria 
2 inches ; diam. 1 in. 4 lines. 

225. (EnicNEjfXTs crepitans, Temm. 

Much more frequent and generally distributed than the pre- 
ceding species. It is found also in flocks of fifteen or twenty, 
whereas the former is a solitaiy bird, at most only found m 
pairs. 

226. CURBORIUS COBOMANDELICUS, Gmcl. 

Found occasionally on the Wally plains during the month of 
April. Dr. Kelaart includes Glareoia orieniaUs, Lcadi, sed 
vidu 

• 227. Sarciopiiorus bilobus, Gmcl. Kirelk, Cing. Alcaiy^ 
Mai. Verklikker, Dutch. Teteue, Port. 

This and the succeeding species are abundant all over the 
island in the neighbourhood of water, and with their loud un» 
tiring cries, which have been likened to the words, ** Did he do 
it and It^s a pity ta do it/^ are the plagues of the sportsman. 

The tank-shooter in particular, while stealing along in the 
silence of the night to some swluded pod, where he knows he 
shall probably find an elk or a beari is startled by the shrill cry 
of this ever-vigilant bird, as it springs from almost under his feet 
and makes the night air ring again, while far and near the cry ia 
re-echoed, till every wild animal within hearing is on the alert, 
roused by its well-known warning voice. 

The nest is merely a hollow stamped in the earih by the old 
birds, and the eggs, from three to five in number, wei^h Siiiss; 
Axis 1 in. 6 lines ; diam. 1 in. 8 lines. ITieir colour is a rich 
nankeen, plentifully spotted with rather large blotchesi some tif 
which m-e dark brown, others gray, of a deepei* or paler shade ; 



Mn E. 1 j. l^yurd (in the Otmifiohffy bf Ceylon. 1(19^ 

thofle mftrkings are thickest at the obtuse end* Tiic shape k 
similar to those of the lapwing. 

228. Lobivanelltjs Gobnsib, Gmel. Kibulla, Cing. Alcaty, 
Mai. 

In habits this species so nearly resembles the last^ that nothing 
more need be said upon it. Its eggs are rather larger, having 
an axis of 1 inch 9 hn(^, and a diam. of 14 lines ; the markings 
are similar in colour, but smaller and more thickly and generally 
spread. 

229. CHAKADainsViaGiNicus,Bech. Jto;io^u;afua,Cing. Cotan, 
MaU Snepptj, Fort. Chnipe, Dutch. The Dutch and 
Portuguese names are applied indiscriminately to all the 
lesser waders. Golden Plover of European sportsmen. 

A bird of passage^ appearing in September with the rains ; it 
frequents ploughed lands in search of woVms and grubs of all 
kinds, and is not at all rare, jiarticularly in the northern province. 

280. Hiaticula LK8CHBNAUt.Tii, Lcss. 

Syn. Charadrius rufineUm, Blyth, Ann. & Mag. Nat. Hist. 1838. 

231. Hiaticula Cantiana, Lath, 
and 

282. Hiaticula Philippina, Scop. Ola-waiua, Cing. This 
name is common to most of the waders. 

The mud plains of Mantotte and Bangalle on the western coast, 
the shores and inlets of the Jaffna estuaiy, extending as far as 
Mulletivoe on the eastern coast, and the salt pans of Hamban- 
totte on the south of the island, afford vast fecding*places for 
myriads of the lesser waders, who fly about in flocks of tens, or 
tens of hundreds, over the creeks of brackish water which 
meander through the naked and inhospitable wastes. Nor must 
the numerous marshy maugrove-covered islands, formed by the 
silt which accumulates at the mouths of the rivers, be forgotten, 
nor the reedy margins of the tanks and lakes 1^ overlooked, 
while enumerating the resorts of the Charadrinet, Totamnee, and 
TVingime. Their piping cries mingle equally with the roar of the 
stiff m it thunders over the coraLreef or sandy beach, with the 
moaning of the wind among the trees which surround the lonely 
jun|^e tank, and with the voice of the husbandman as he urges his 
toiWom bu&toes through the teeming mud of his paddy-fidld. 
Tb the true lover of nature 1 know no sounds more pleasing than 
^he wild cries of the sea birds which blend harmoniously with 
the rougher voices of hei* elements ; to myself they impaj^ feel- 
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ings of the most intense pleasure, feelings of exultation, wliieh 
make me long to raise my voice and shout in concert with thoiie 
of the busy multitudes. 

The commonest of the three species above enumerated is per- 
haps f/. Philippina ; they are all birds of passage, frequenting 
different parts of the island at different seasons, but 1 never 
heal’d of any of them breeding with us. 

233. Strepsilub interpres, L. 

Hare. I procured thi‘ce specimens at Pt. Pedro in January on 
the corol-rcef, and Mr. Brodie forwarded me one from Putlam 
which he shot on the Ca]|K‘niyn lake ; I also saw one on the rocks 
in Colombo harbour in March. 

234, HvimATOPUs osthalequs, Linn, 

Very rare; only .one or two specimens seen in the Jaffna 
estuai 7 in the month of January. 

233. Ardea ciNEREA, Liun. KaLlapm^Karawal'^koka and /«- 
dovroo-koka^ Cing. 

Rare: I only procured one specimen, which I killed one 
morning before daylight while crossing Wally plain, Mr. Gis- 
borne's collector procured one in the islana of Valenny near 
Jaffna. 

236, Ardea purpurea, Linn. Carawal-koka, Cing. 

The "Blue Heron " of European sportsmen is not uncommon. 
I have shot it at Matura and at Pt. Pedro, and saw it on most 
of the tanks in tlic central road. It is rarely seen walking in 
the flooded fields like the White Herons, but keeps to beds of 
reeds along the margins of rivers and tanks. 

237. Ardea Asea, Sykes. 

I proctired several specimens of this bird from Valcnuy, one 
of the islands of the Jaffna estuary, and from a lake nearChilaw, 
whore they bred in company with otliers of the same genua. 1 
also shot a young bird pure white, except some dusky gray upon 
the winglct and coverts of the primaries, and at ti^e base of some 
of the doi^al feathers. Of this bird Mr. Blyth writes — " This 
is an exceedingly interesting specimen, and goes far to prove by 
analogy the identity of the white Herodim Greyi with if. 
iarisP I shot this specimen on Colombo lake. The eggs of this 
species are of s pale blue colour, in shape a rounded oval. Axis 
1 in. 10 lines, diam. 1 in. 5 lines. The nest is a huge structure 
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of stickji placed in trees by the water^s aide. Incubation goes ou 
in May and June in Chilaw lake ; eggs said to be titom four to 
fdx in number. 

288. Audka alba, Linn. Baddadel koka^ Cing. Vella-koku, 
Mai. ; lit. White Heron. Koku is the Malabar name for all 
the Heron family. Gans, Dutch. Gar9€8, Port. 

289. Ardea INTKHMEDIA, Waglcr. Ilotia-^kaflu-’koka, Cing.; 
lit. Black-billed Heron. 

240. Aruba oarzetta, Linn. Sudu-koka, Cing.; lit. White 
Heron. 

241. Ardea BuniTLCirs, Savig. Gehrukoka, Cing,; lit. Cattle- 
keeper Heron. 

These Egrets are common in nearly all parts of the island, 
except in the hills; at Niiwc^ra Elia Dr. Kelaart has not met 
with any; further down I saw them sparingly, but the low 
country is their stronghold. A. bubiilcwt is sure to be found in 
attendance on grazing cattle, ridding them of their flies, ticks, 
jcc., and the animals seem well to know their benefactors, and 
stand quietly, while the birds jump up and peek theii* torment ers 
from their flanks and belly. All the species frequent open fields. 
Half-way Instween Tangaile and Matura is a large lake, which 
an oflScial attendance on the Supreme Court of Judicature for- 
tunately enabled me to visit. While the court officers halted 
for the heat of the day, I set off ou horseback from the rest- 
house and galloped to the village, having sent forward my 
“ fidus Achates, Muttu, over-night, with orders to prepare me 
a boat. This was in waiting when I arrived ; a canoe so narrow 
that I could not sit in it, or rather on it with my knees together. 
To remedy this defect, Muttu had fastened a botlomless chair 
over it ! and had woven some coir rope across the chasm. The 
canoe, the only one to be had, 'wm about 12 feet long, wonn- 
eaten throughout, and one end gone entirely, its place being 
aqpplied with a piece of fresh turf, to keep out tne water!! 
Into this I and Muttu and a steersman got, tne villagers pushed 
us and when fairly afloat 1 found the top of tlie gunwale 
abmit three inches from the water, and that my frail vessel 
leaked in fifty places. From my elevated position I counted one, 
two^ three, a dozen alligators, and 1 anxiously inquired of mv 
black, and all but nude crew, if they were of tne harmless kind. 
A shake of the head and the word Alliekimboola by no means 
reassured me ; it meant they were all man-eaters ! I looked at 
my boat, then at the loathsome reptiles floating around me, then 
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at niy bout u| 2 ;ain ; it would not do — 1 must g!:ivc it up — the risk 
was too great ; the least sudden, thouglilless move might overset 
us. 1 tried the outrigger with my toot, that was firm ; the 
nigger knew his safety lay iliere ; crack went the collecting 
gun close to my ear, aiul down eunie a specimen of Nycticoraa* 
griseaa, a bird until then new to me; this tunned the scale, and 
I ord(ircd the boat forward ; thousands of water-birds rose at the 
ri'port, and soon tin' guns were busily employed. It was full 
breeding season. Herons, spoonbills, ibises, ])elicans, &c., itc., 
swarm(‘d in the air and on the trees, while tlu'ir nests were so 
erow'detl as to touch each other. 1 could only get a few of those 
nearest the lake; up to them the men climbed from the boat, 
not daring to venture irit<i the water, which was alive v>ith alliga- 
tors, watching for tiu*. young birds whicli fell from the n(‘sts ; 
several times they snapped up the birds which I shot before 1 
could get them, though they only fell thuicu or twenty yards 
away ; the branches of the trees were white with droppings, and 
the water below thick and pntnd ; the stench was intolerable. 
It was with difficulty I could distinguish one nest from another, 
so as to be certain of the parentage of the eggs ; but by remain- 
ing quiet, I marked a bird to its nest, and then rowed up to it, 
robbed it, and then lay-to again. The nest seemed to be used 
year after year, if one may Judge from the masses of sticks of 
diff(Tcnt ages of which they were composed; niy guide also 
confirmed this idea, and said the birds were not particular us to 
the nest, one sjieeies ocenjiying it one year, another the next 
jierhaps. 

The following arc the dimensions of the eggs I obtained, 
taken at random from what appean^d the most usual form of 
each species, though much diffenmee exists in this : — 

Ardca alba . — Axis 2 inches 8 lines, diam. 1 inch 8 lines. 

A. intermedia. — Axis 1 inch 9 lines, diam. 1 inch 4 lines. 

A. (jarzeita . — Axis 1 inch 10 J lines, diam. 1 inch 5 lines. 

A. hulmlcus . — Axis 1 inch 10 lines, diam, 1 inch t lines. 

Unfortunately most of my eggs were hard-set. I was there 
at the beginning of May’*'. In shape they are equal at both 
ends, and very rounded ; they are also all of tlic same pure pale 
blue colour. 

212. Audeola lkucoptera, Bodd. Kanna koka^ Q>\n^. 

Very abundant in all marshy ground. It stands motionlvas 
on the low embankments of tlu! paddy-fields, and watches for 
small fish, crabs, &c. Wlicn one cornea wuthin range, it darts 

* I wee by ftu obi note, that 1 found A. intcrmHlia hreedin[;r in a marah 
at Pt. Pedro at the end of July; eggs being thcMi fresh. 
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oUBkt iin titiok and seizes it with its bill ; while thus engaged^ 
their dark-coloured plumes so entirely cover the white ones, that 
the bird is almost invisible; on taking to flight, however, these 
become apparent. In allusion to this, the Tamuls have a pro- 
verb that, like this Koku, the deceitful man only occasionally 
diows himself in his true colours. 

* It breeds in trees in company with other herons ; its eggs are 
the same in colour, but rounder m shape ; axis 1 inch 5 lines, 
diam. 1 inch 2 lines. 

24j3. Ardetta ciNNAMOMEA, OiiicL Natt Korawaka, Cing. 

Coirimou about the south of the island ; I have not met with 
it northward. It frequents beds of rushes, ami lights readily on 
trees, Muttu broiiglit in a white egg, winch he stated he 
thought belonged to the species ; he told me he saw a lien bird 
rise from some sedges, and on going to the place he found a 
rough nest of reeds and flags raised above the water, in which 
wan the egg. Its axis is 1 inch 3 lines, and diain. 13 lines. In 
shape it resembles a Heron^s egg. 

244. Ardktta FLAViooLLis, Lath. Oarawal-koka, Cing» 

Not uncommon in the marslics about Matnra ; I also shot 
three specimens on Colombo lake in March. It frequents reeds, 
and perches readily. It is a fearless bird, permits a near ap- 
proach and remains motionless, trusting to its sombre colour to 
escape detection, 

245. Ardetta sinensis, GmcL 

This is the smallest of our species, and is abundant ou the 
banks of all the southern rivers ; it becomes rare towards the 
north, where it is replaced by 

246, Butorides ^AVANU’A, Ilorsf., 

which is very abundant, 1 have seen from ten to twenty spe- 
ciomns in the Fort-ditch'at Jaffna, in one day. This species, by 
the way, frequents salt water more than any other, though A, leu- 
coptera may often be seen fishing on the uuid-banks left by the 
retreating tide near shore. 

Dr. Kelaart includes A. thalassina, Swains., in his list, on the 
authority of name one who forwarded him a specimen many years 

^ from the Colombo Medical Museum, he being then in En- 
, and. 1 am sure he is mistaken in either the identification or 
ocality, the latter most probably, since no dependence can be 
plaoM on a museum whose labels have been shifted so often, and 
on which so little care haa been bestowed, 

Ann, ^ Mag, N, Hist, Ser. 2, VoL xiv. 
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24i7^> L^:uc;aRODit>A> Linth ^'hapt/^hundan^ ^^ti^; lit. 

Spoon-mouth* Ltipeilattrt i i ft . 

> The Spoonbill i« omiitiion enough in certain iocalitiai>^<MuMc- 
llamhaDtotte, Tangalle, and Chilaw bi'ing the priBbipal; 
It I begins to breed in March in the north, and in the aoutli egg» 
are hard set in May ; some young birds wta*t5 -aUo about. It« 
are — axis 2 in. 0 lines, diain. 1 in, 9 lines, rather oval, ehalky- 
whit(‘, with irregular blotclies of the colour of dried blood ahm#. 
everywJMU-e. 

. ad'8* Nycticorax griskus, iiinu. J{a-km(i'koka, Cing.^ 

Common on the Taiigalle lake and such localities. ' 

249. Tiorisoma melanomjI^ha, Raffles. 

1 was fortunate enough to procure two or three specimens of 
^8 crM'ious bW about Gohnubo in the month of N<)vcmli<Jr 
'Jn(| uativ(is were quite ignorant of it, and while I ha^l Qivt alive 
in my bouse baw#* lu great iiumliera to »ee it* It certainly was 
a (jueer-lookipg creature ; its byt;» were oblong, pui)il suf rpunded 
by a light yellow iris darkening into a greenish yellow on the 
bittside. The cere of thti bill greenish, legs and bill daA 
claws yellow. On being approached it threw itself bdek od Uh 
tarsi, at first uttering a loud hiss which deepened into hapdi 
cracking bark ; the whole body, bcad/tbigns,' wir^s and neat 
were inflated with wind and swelled to a great size ; its crest was 
troGti^d 4ind its rutf expanded ; m this attitude it waited till the 
-object- of its dialike drew near eaotogh W be struck with its shaorp 
jlointed billy, which inflicted a sevens punotitit5. 

'I 

250. MYctEHiA Aitstbalih, Lath. Peria koku, Mai.; lit. Larj^ 
Heron. Al-koka, Cing. ; lit. ]VI,an-Heron, from its size* , 

spciv^a iffw pftthc^ huge wi^deirs in Jaffna 
^qary^^q^ Jilnpbinit P^s ; they were always in pairs, wading 
about in the shallow alwiaya far 9^t of gun-^hot, 

tl U)h ;‘I \i biO h.J M i «K t» , ' I / 

^ ^ Adjutant Is ocqasJonaHy fodnd on thte tahks in 

tfcf^'Wtiliinfycand abntrt tii© marrshes tear Tmtgtille. I bfeliBWit 
is migratory, as are most of our larger Storks, appearing with 
the rains. . ^ . t 

252. Ciconia leucocephala, Gmel. Padre-koku, Cing, ; lit. 
Parson Bird, from its white throat and black plumage ap- 
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jfMifl^ug itt a distance like a clergYtttan in hts blaek gaiiineiitit 
and white neckcloth. Midm-^mkn, MaL 

CcittmioQ thYoughoiut the island on all the 8wain|)yi li^ndai* i It 
biwscda in trees, in companies, laying several pure a^hitei bhalky 
eggs, the surface of whwih m cunously grinulatod; Aids 2 inched 
d lilies, (lianii I inch 10 linea. ‘ » 

253* x1ka«tomuh osoiTANs, Bodd. OoiObellu^kokaf Ging. ; lit. 
Snail-eater and Snail- koka ; —Belluy Gomhellu and Gidcibellu 
being the Cingalese for snails of all kinds. 

Coihnion on all mai*slies. At Matura I saw them in floeks of 
several hundreds; they weiHJ brooding m lofty trees* but 1 could 
not obtain ibtur eggs, though I offered a reward for them ; the 
natives said they defended their nests with sueh pertinacity that 
they feared to mount to them. 

254. TA^ALt^s lisucockphaluj^, Gmel Datudua, Cing. ; ft. 
Sickle-hill. Chmga velltt narvy Mai. {Naty is the general 
Tamul natiic for all storks.) Brand-gaus, Dutch ; lit. Bi^and 
‘ or Fire Goose, from the red feather itl the tail. ^ ^ 

Fpuud in company with the three precedijig apeei^s ; it not 
upcpninton. 

$(So. Threskiornis jijELANOCifiPHALA, Lath. Tf^tia-hoJI^yCixisr, 
lit, Bidd-hend Koku. 

GOmtnon in the northern and north-western provinces ; 'feed- 
ine^aud breeding together in docks; they lay four or six egge^iin 
a large nest of sticks* Tine eggs are ^jhalky-v^liito^ ^ipM^ingly 
blotched here and there with dry blood-eoloured uiiirks, thickest 
0btupiu»cnd% Axis 2 iR- 7 lines, diawu l m* 9 ^ 

256. Ibis falctnellus, Linn. Rattu-daiudua, Cing. ; lit. Black 
JMcble4)ill. ' Kara^ cotan, Mai. ; lit. Black Snipt*. S^drtz- 
Hbhetpi 'Dutch; lit. Black CurlewJ Prater "whelp, ^ Pbtt. 
Curlew ^ of Bttj^ish shooters. ^ 

Not uncottipion about Tangalle Lake and at Pt Pedro. It 
was often brought into the ^asaar at the latter place for sale, 
it deliciom eatings They feed just like { curlews, 
their bills into (he uvud and water m search of wonns- 

[To be continued.] 
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XL — On some new Cretaceous Crustacea. By PaUDBBJCii 
M^Coy, F.G.S., Hon. F.C.P.S., Profcasor of Natural Science 
in the Uiiiversitv of Melbourne, late Professor of Geology and 
Mineralogy in the Quccn^s University of Ireland. 

[With a Plate.J 

TnF< line, to the importance of which I first drew attention in a 
former paper in th(' ‘ Annals/ on Crusiac(*a, and to which I there 
applied the distinctive name of nuchal furrow,^' has been also 
recognized more recently by Professor Milne- Edwards, in his late 
memoir in the ' Annah s des Sciences ^ on the nomenclatuiHi of 
the hard parts of Crustacea, in which memoir he ajiplies to it 
the name cervical furrow/^ and suggc'sts that it indicates two 
rings in the carajiacc of moat Dccajiods, instead of only one, as 
heretofore supposed. As the nomenclature' of Professor Milne- 
Edwards is much more elaborate than that of his predecessors, 
I adopt it here, in the description of the Krachjura in this paper ; 
the alterations in my former descriptions, necessary to bring 
fheip in accordance ivith the present ones, can be easily made 
hy any interested person studying the French paper referred to. 

Boploparia fiawhyi (M'Coy). PI. fig. ]. 

Desc, Carapace nearly cylindrical, averaging from the edge of 
orbit to posterior side margin 2 inches 4 lines, width about 
1 inch 3 lines ; nuchal furrow very strong, 1 inch 3 linoa from 
edge of orbit, and theirfcm* nearer to it than to the posterior 
end of carapace; entire surface of carapace closely covered 
with rough, irregularly unequal, pointed granules (averaging 
five or six in two lines), rather finer on the posterior half ; ros- 
trum broad, dejiressed in the middle, with a slight elevated 
mesial line, scarcely reaching the nuchal furrow ; rising on 
the sides into two prominent, longitudinal, coarsely tubt^rcu- 
lated ridges, from each of which a row of tubercles extends 
within half an inch of the nuchal furrow ; on the outer side of 
each of these rostral ridges, and distant about half the width 
of the rostrum, is a similar row of five or six tubercles from 
the edge of the orbit; cheek^ridffes veiy large, prominent, 
armed with large projecting compressed spines. Abdominal 
segments covered with a granulation rather finer and more 
uniform than that of the carapace, but the last segment and 
middle lail-flap with a much coarser, flattened or squamous 
tuberculation ; transverse suture of outer tail-flap strongly 
marked, from the gi'cat thickness of th(5 basal portion ; ante- 
rior articular j^ortion of each segment moderately convex, 
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suture dividing it from the posterior portion strong. Chela 
very large, extending beyond the rostmrn as far aa from th^iusiD 
to end of tail-flnfi, aepressed, obtusely carinatiid at the ^tcr 
and inner edges, moderately convex in the middle ; right hand 
much narrower than the left, semiclliptical, its gri^sdest ’^Tidtb 
(at base of moveable finger) 1 meh, equaling the length of 
the carpus, or two-thirds the length from the base of moveable 
finger to the carpal joint ; the external margin of the penulti- 
mate finger gently arched, nearly smooth, flattened above knd 
below ; internal margin of hand and moveable finger strai^hter 
than the external one, the former nearly smooth, the latter lobed 
by five or six very large flattened tubercles ; cutting edged of 
both lingers straight, set with very numerous, small, close, bb- 
tuse tubercles ; lengtli of the last nnger about 2 inches 4 linba ; 
length of penultimate joint or hand, from carapace to tip of 
p(multirnate finger, about 4 inelies 4 lines : left band subtri- 
goual, length of carjms to tip of fingiu's 1 inch 1 line, width 
at base of penultimate finger 1 ineh lines, but the margins, 
which are nearlj straight from the carpus, continue to diverge 
at about the middle of the fingers, and arc thence stronjWy 
arched inwards towards each other; lingth of moveable finger 
1 inch 9 lines, cutting edge of both fingers much arched, the 
points being incurved, each set with one very large bluntly 
conical tootli at about one-third its length from the apex, and 
two large rounded teeth at abovit one-third the length from 
the base ; the inner margin of the hand is lobed by five or 
six large compressed tubercles, both hands covered with a 
coarse granulation (averaging three granules in 2 lines), with 
eight or ten scattered tubercles nearly a line in diameter ; car- 
pus on each side trigonal, about 1 inch 3 lines long, having a 
granulation like that of the hands, and six or eight irregularly 
scattered tubercles on the up])er HurfacT, a little more or less 
than a line in diameter, l^ength of tail-flaps 11 lines, entire 
length of abdomen 3^ inches. 

This species is easily distinguished from the only other creta- 
ceous species (//. longiviana. Sow. sp.) by the much superior size, 
and by the great width and flatness of the chelsr. The oeautifully 

S rfect spedmen which I figure of this species, was collected by 
M, Srtxby, Usq. of Cains College, Cambridge, whose extensive 
collection of Isle of Wight fossils is so well known tluxuigh the 
labours of Dr. Fittou and others. I have great pleasure in de- 
dicating it to him. 

Very rare in the upper White rag beds of the Up|>er green- 
<iand of lioncburch, Isle of Wight. 

CW/. Mr, Saxby, 
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^^tjfphaa (Hreta^ea (M^Coy). I^, % 

pe^<^ Caraffc^rc narrow ; oepWic portion jloikg y IVoni nuchal tur- 
^ Vfj>w to anterior cpd of inner tubcrculatcd cephalic rl(^e 
cc^thog the grcatcist depth ol^ the carapace, yiiid c‘\cecdin^ the. 
Ici^gth of the t;nangh‘ ciicloac*d bctutcii tlic nuchal furrow 
and the po^tcnoi convcigm^r extremities pf tin' objnjuc liran- 
C'hial ut:jgee ; space below the* outer (cphalic ridge on each 
side and the branplnal le^ions covcied v\ith a ruther cr^rsc*, 
equal granulatipn (avci aging eight to nine giannics ip 2 
hpes). LengtJi from antcuoi end of inner cephalic ridges to 
postorior end ot caiajiaec on dorsal ipid-hncj slightly pjorc 
than 10 lines, fropi middle of iinchal liUTOVV to saine point 
sfightly more thap 0 lines; greatest dpjith at middle of cara- 
pace 4 lines, 

I (JLo not know any possible modification of Maine- Edwavdk's 
nomnelature x>l‘ the parts of Crustacea, which would enable us 
toi describe tlio ridges mid suJm of the branchial region of: a (?(//“ 
phtfd ill terms indicatnig any homology witli corixiuqKHiding parts 
un otlier DHapaduk Tbni m of little in^vportaiuiCi howeven*, JUt^^hc 
(losowpUoia ol the ap^<it«s> »« the ndgea arc sinnlm? in aJ^ (the 
examples of the genus. I am not itware of any othe*Vtt^»uc 
G(yp/u»a m the cretmjcous rocks, This very rwo apccues ia,ex- 
treondy like the CUi^km roUmta (Pliilh »p.) of the coral rag»;on 
a small scale, but is easily distinguished, besides its sundler Awe, 
by the much gixjatcr proportional hngiih of the ebphahc part of 
the eaiapace, or that in trout of the nuchal furrow, when 00 «n- 
{>aix<(d with the portuni behind it. 

Very rare in the Ujxfier greeusond of Camluridge^ 

{CkdL Umvei’sity of Cambridge,*) i 

< i 

Notopocqhxstes (M^Coy), 

The judwfeious reseanchei of Mr, Carter of CamWidge have 
enabled him to add to the ohametora 1 ongimlly pubhahed of 
this genus in the ^jVnnals,^ that there is a xiotch aW m the 
loivor edge of the orbits « 1,1 

I have det4?etod a spoeirneii in his* collection of tbe tOKHOmon 
N» Mtmiellt (M^Coy) with a pea^hlce swelling oul oft! the 
branchial regions on the back of the earapacC, indicating' no 
dooibt the existence during the cixitaceous period of a repi*e- 
sentativo of the mternal paraaitic genus Haphytu$, which attaches 
itself to the internal giUs of many Crustacea at the pw‘sent day, 
mauilestmg its presence by tlite hku external symptom# 

NQi0po(oryi^ei> C«r^m.(M'^Coy)* PI. IV, fig. t% 

Pege, VfiTaprtro elongate, trapezoidal, greatest Width (a little 



behind tlte j^ttshdifiitii^row) $l IhiT p0)itomHP of tine; .three large 
ap^erp-lateral tubcrqles of the margin : gently convex, d^w 
presided. Nuchat futrow obactired by the niapJike marking 
on thp antei'lCr part of the carapace, bnt It U niodctatc ly deep 
and extends front between the two posterior mai^gimil tuber- 
cles, with an irregular curve backwards, rounding at a mode- 
rate angle under the po^it<i*rior gastric lobes. Gf^atric region 
very large: maso-^astric lobe forming, a very ijiarrow linear 
ridge^ nearly from the nuchal ftirroW (^tiJte to the di]tre^iiiiity 
of t^ie rofih‘um, complexly divirtihg ibe broto-^iife'tn 
lobes it is destitute of the large tubef(lles Oii this part of the 
oiber species, the /^i^apuWiph bejh^ alOiost IhHsmW tb Wie 
naked eye, except along its'ed^eS; iLs pbiUufbf mil f^^'qOn- 
fiuent with ‘th^ tU^oUtanWdrWdy rbbndKf, JdbVWj^LiYl^'sinall 
posterior gastrin Johes^ which also form nearly^ sVbootlf ' i^e- 
tWloiWi' immt'diatelv Ui front of 'thi^ ffu^jhal 'ftivrbwyttiife kn- 
tefwr gamine IoJh*^ fcoiiieiding With kuterion 

gastric uiuaclea) foim haH-io# obiiqifieiy tilohgiat^t! 
i*uhning along the* •front inut^nj frm chh hlurt' 
oAit to thc'Fostrmn/'alonigWhyh thine 
turh, rendeintig it tnftdy incUfdhig the fpoulf hf 4ihi^i|i«osou 
^strife lobe, which they h>fi>eiiible 4n bcstig^uiafly 
being edged with a line of slightly ^a^ger granws‘nnt4An^Hd 
proio^gastric hbes Very largt*, ornaUMmied ' *011 Cach ikAni 
with a trident-shaped group Of three elongate elevated lobea^ 
nearly equidistant in front, and converging towards the WiliaM 
posterior gaatriC lobes behind, the outer lobe of the threb 
usually disconneeted at the base frotu the coiljOifUnd imier 
two ; it hai¥ also a small iVWinU elevation? immediately antei^ior 
and external to its autenor end ; wo diiiitinet orUtdl ^fegkim, 
but the outer angle of the very large orbits forms the anterior 
of the three lateral tubbrcles ; IhC vety sniall triangular hepatic 
Hgtm»^ ebinckiihg with the^ middle kteral tubercie> haveldlso 
ti minall f4uvated subtrigonHl lobe dose tO tho mmrgin^; 
fior hnkskcMal region (or s^iace b(‘twU<m the nibsid and >meack 
branchial sulci) forming a broad oblique band* on cabh aidej 
(sxlieiiding from each* ^ aide tho posterior lateral tubevdld to 

th6 ui^^gastric re^ionn ; k has «xiie small ^mootlfrd elevatkn at 
the IlderaituberQle, iinniediatidy within and in front (crf i which 
ia a very elungntg pear<Js]iapK^d«ine, having one side oodtusidimt 
bvth'thc nucbal furi^w, and a long transverse elongated^ cte- 
ibition^ nxteTi<ii»ig> bdimd the tapering inner end cdi‘ the ikwrtV 
angulated in the middle beyond the termination of that lob©,* 
and thence bent abruptly backwards and inwards behind the 
pofitcriUi* gkstflic* Wbes to the w^o-gastjic which cannot 
W (ti^thieibly sepmtod from eardme Me, huf^ i» flanked 
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on each side by the deep lunate boll9>w8, or little foaaas pro* 
duced by the attachment of the posterior gastric mnseles ; 
posterior cardiac or intestiml region not distinctly defined 
from the branchial regions, which latter have a small curved 
elevated elongation, bordering the inner anterior angle. All 
these contorted lobe-like elevations on the anterior half of the 
(‘arapaee arc very minutely granular, edged l^y a single row of 
slightly larger granuh's, and separated by broad, deep, smooth, 
concave furrows ; tlie })osteri()r half of the carapace is uni- 
formly minutely granular. Average length I inch 2 lines, 
proportional greatest width (oftem larger). 

This very beautiful and distinct species is larger and flatter 
than the others of the gcnu.s, and destitute of the tubercles with 
which their carapace is marked, by whieh character, as well as 
th(‘ very curious, slightly elevated, map-like, contorted, lobulai* 
mai’klngs of the anterior half of the carapace, it is easily distin- 
guished from its congeners. It is comparatively rare, scarcely a 
doxeu specimens having bt^en found, while nearly a hundred 
have been found of the /V. Manielli (M^Coy). 

Upp(‘r greensand of Cambridge, 

{(Joll. Mr. Carter, Cambridge.) 

Re^ssia (M^Coy), 11 . g. 

Gen, Char. Small : carapace moderately tumid ; transveraedy 
elliptical, front very strongly rounded; anterior lateral mar- 
gins obtuse j orbits of moderate size, broad, oval, approximate : 
most of the regions of the carapace sharply deliued by narrow 
Bulci ; mcso-gastric lube triangular behind, abruptly narrowed 
to a linear tongue-shaped <*xtension in front, reaching to the 
point of the obtusely angular rostrum, where its apex is 
flauked by two small oval swellings, indicating the anterior 
gastric lobes ; proto-gasty'ic lobes large, slightly defined on 
their outer margin; posterior gastric lobes united into one 
transversely oblong space, slightly under than the base of the 
meso-gastric lobe, flanked at its posterior corners by the two 
lunate fossje of th<* posterior ga.stric muscles ; vro-gastric and 
imrdiac regxonjs undefined, tumid ; posterior branchial regiom 
mucb depressed ; anterior branchial or epibranchial lobe or 
region triangular, tumid, corresponding with the lateral Single, 
and greatest width of the campace, and defined betwetm the 
narrow sharply-marked linear nuchal furrow', and an oblique 
me8od)ranchial mlcm, extending from about its middle to a 
little below the lateral angle of the carapace; meso-hramhial 
regions narrow, strongly depressed in their posterior half; he- 
patic regions very large, evenly tumid ; pferggmtomian regions 
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very tumid ^ orbital rtyiom undefined^ two uotdies in the upper 
edge d! each. 

This genus belongs clearly to the true Brachyura which w 8^ 
rare iu the fossil state, but is distinct from every living or fossil 
generic type with which 1 am acquainted. The types of the 
genus arc the following spt^cies, and the Podophthabnus Buchii 
of Bcuss (Verstemerungen der Boliniischen Kreideformation, 
p. K>). 

The rcifcrence to the genus Podophihalmus (Desmarcst) by 
llcuss rcst("d upon very slight foundation, as is shown by his 
remark, that the rare spociineu of this little crab which he found 
stets mit ihrcr Bauehflachc feat ins fl(^tein eingewachsen, 
so dass rich nur der lluckensehild sehen hess. Aueh die Augen 
komiten nioht untersucht N\erdeTi. Desalialb Kiehe ich sic aueh 
nnr mit Zweifel zu der obengenannten Gattung, mit dor sic sonst 
gall* gut ulKTcinatinimt.*' I have now observed the orbits, and 
hnd th«y completely negative the referencf? of the fossils to 
PodophthahnxtSy for instead of forming extremely long narrovr 
channels, extending to the lateral angle, or widest points, of the 
carapace, they are small, broad, oval, and the long diameter about 
double the short one ; the I’orins of the various regions on the 
carapace are also quite different, as w(‘ll as the general outline, 
from the great curvature of the front iu the fossil, and conse- 
quent shortness and outward slope of the poat(*rior lateral 
margin. 

Reussia granom (M^Coy). PI. IV. fig. 4. 

Desc* The gencml form of the carapace as in the generic cha- 
racter ; front and anterior lateral margins very strongly curved, 
so that the lateral angles are on a line with the gastric fossae, 
tbo tumid, very slightly angulated edge bearing five or six 
irregularly placed, small, distinct tubercles between the orbit 
and lateral angle ; hepatic region much larger than the proto- 
gastric lobes ; rmso-gasiric lobe very sharply defined, by deep 
, narrow impressed outlines ; line between the proto-gastric and 
liepatic loo(*8 very faint; nuchal furrow as a sharp, distinctly 
. impressed narrow line, extending from the base of the meso- 
gastric fobc to immediately in front of the second tubercle 
from tlie lateral angle, having a slight backward curve ; epi- 
branchial hbe pyriform, tumid, definc^d by the meso-branchial 
sulcus, which extends from the inner third of each side of the 
nudbal furrow to as far below the cardinal angle on the outer 
nwgiti as the nuchal fumw is above it ; meta^brancltial sulcus 
.qn each side forming a sharply impressed line Uke the others; 
> all the dorsal surface tumiu, except the posterior half of the 
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met^CHbr4iXH:liial lobu^, kind tbe }H)!siei‘inr In^uanlanl ildbt^ wbldb 
Btrougly dapre^i&al j surface stvimgly and gram)** 

latccl irregularly, the granules being of three or four 
<azc8; a few small tubeicles like those on the anterior nnirgiit 
also occur, one being ciinspicutMis on mcli side, slightly bokuT 
tho itiiddfe of the farrow whioh separates the proto^gastiflo 
from the hepatiic lobes, and two on each side on the ttie^ 
braiiehial region a bule witluu tW middle. Width of oarok 
pace 10 lines, length 5] lines, transverse ](*ngth of one orbit 
line, depth of middle of hepatic region lines. 

The coarsely granular suvlaee easily d)»tingtii8Uca this species 
from the smooth and glossy Hi ReiKss sp. The anterior 

lateral margins are also strongly curved. I'herc* is u thutl spe- 
cies in the University c()ll(‘Ctioii at Cambrtdgc, distinguished 
from the other two by a very tine uniform granulation of tiw) 
surface, but it is not sufficiently perfect far deacriptMia; it might 
be qajled H, gramdom^ ^ 

liarc lu the Upper greensand oJi‘ Camb^dge. 

{Cull, Mr. Carter, Cambridge.) M/iM 
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XII . — On the Achs unica, Auct, By William Claru, E^t(‘ 
To the Bditorif of the Annals of Nahirul Rutory, ‘ 

GentlisMEN, Exmoutli, 2fHh June 

I PROPOSE, vrith your permission, to give an account of a vctw 
rare mollusk winch I discovm^d this day, and which has bithcrtb 
evaded, in a living state, all our rcite«irchcs ; I have aonght^l ftir 
thirty years, and may tlierelbre sing lo Piieiuis ” with the 
tnous Author of the ^ Aniortmi,^ As At last, as with hrtn“ * ’ 

i 

Ucciibt m pi^eda {Yctnta ** t i 

Let this instance of unexpected sncccss ntipress on us fbevulite 
of the ml deapcrandtim.^' Tlic discovery of this creatiirC bAA 
long been a destderatum, as it will solve scvei^aJ rnalac^dbgteAt 
questions: it has from Montagues time rttn the gauntlet # 
nearly all the genera, agreeably to the conchological mmuises/ df 
naturaliats, of whom Mjarccly two are in accord, and all hi ^ 
ai^ my notes require rne to place it in a position it has niwcf yCt" 
occupied, and which I believe will prove to be its true matAOcHO- 
gical ntatm. Our ignorance of every circumstance attendant Crii' 
this alrnost microscojne being has invested it with A atrAttge 
diversity of position and consequent AtructuTe, but the h^Iit 
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tt^w dttWttS'O^t m trill fliifcipa(3^> 
mifldpprfehdmiortA, lernd tell m that the Fatihs b^re decf^ied, 
m alMiave be^e^n at fault alx^ht a rety eimple ciHJAture, \«rhfch 
though ttot abfiohitfcly a typical limm, ie dll but one, as t;he 
shell tinly tratits the callus on the outer lip ; but we hare mainy 
aduittUed HmoiP without that appendage ; imlecN*!, if we wetU to 
look for ^frkt typical specialties ui either' the hard or Soft putts 
of auy tnollusk, every species inust beeoine a genus. 

'Rissoa tTNiCA, nobis. 

uw^efcr, 'Brit. Moll. vol. in. p. 222. pi. PO. f. 4, 5. 
Chemktfcfia Alder et hobi«. 

^TutnteHa wn^kd, Fleming. ‘ f 

' ' Turiro Mont« ef auct. 

eight yellowish- white, rounded, finely rt^tieulated 
voltttiuim with oblique well-»markeil sutnml lines. Tlie apCx iS 
obtuse and not reflexed, as stated by me in another plice i I WaS^ 
deceived by irnperfecf specimens, Which led me into the errot of 
supposing that it would prove a Vfid^nnitjrid. ' ^ 

This is one of the slenderest British shells, having only an 
axial admeasurement of and a diameter of unewe-, the 
outer lip is thin, and the aperture is oblong-oval and almost 
en^irq. , , , , j ^ i j / 

Animal. — The general colour is hyaline-white, shot through- 
out all its organs with a mixture of very’ minute close-set points, 
short lines or blotches, of fluky and frosted snow^ colour. Mantle 
even with the sliell, except that at the apertural upper angle it 
cmit^^tlie filament I have so often mentioned as being presenb 
,,id| the Hmoffj and wliuse particular function doubtful, 
e qauaxb is aleml^r and rather hmg, having the firat half from 
5 jBmch* it» nppwf [wrt, clothed with a very close tunic* or 
tight overlay i the aisk is smooth, compressed, bevelled to a fiu^ 
edge, and almost circular, with a median vertical fissure on the 
under surface, in which I have often seen the delicate white cor- 
iVjspu# ^latv8,,jawa, and Imgual ri^nd; but great powers 4md 
required to a favonrabW oppo^tunKty of vision 
i|U ^0 minutCMaud re^tlena a beings The tentacwla are vei^y like 
those of Mmoa, moderately long, fiat, rounded or obtuse 

at the tipfj quite i^u^OQth even under high powers, divergent, 
with larRC eyc^ not on pedicles or prominences, luit fixed 
on rsienfr*(^ of thefr bw® with very little cxtevnul inclination, 
aud.wid^y apart^ thiere is no connecting tentacolar vcih runr the 
foldings, pr the presence of apical mflatioijs, 
a^ on the march tlie eyes are usmilly carried 

quthin.thuimar^n of the shell. The foot is slcuidmv Kreatjy hoU 
lowed out in trout and deeply labiated, with distinct, long, 
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arcuated linear auricles wbieh play on the march> or, aa Lovi^ 
would tenn it, Uste ni^anies/^ beneath whieh it k alightly con- 
stricted, and a little beyond the middle, posteally, is fix^d on a 
simple lobe without lateral expansions or terminal cirrhal fila- 
MUMii; the light yellow suboval opereulum with distinct grossly 
spiral turns, evactly aa in the paucispiraJ Liilwmda* ; below the 
operculum tl >e foot is visibly contracted on each side, and 
inmates in a rounded rather broad point; no median line is 
apparent in any part of the sole. 

This cn^ature is not at all shy ; it remained lively for thirty-six 
hours, and gave every facility for good (‘xanunation ; it readily 
creeps up the deepi'st glasses, and however often brushed down, 
starts again with unabated vigour. Tht' specimen described ivas 
detccteil in Littlehtim Cove, between Exinouth and Budlmgh 
Salterton, m the littoral level, in a debris of minute decayed 
shells mixed with sand and mud that has an oflensivc odour, the 
mass being deposited on the margins of deep quiet pools aflbrd- 
ing nutnnu nt to certain long narrow grassy sea- weeds. I have 
been thus ])articular to obviate difficulty to future naturalists, 
and I wish them success m obtaining a live specimen with less 
trouble than I have had. 

The habitat of tins species is, I believe, strictly littoral ; its 
associates are the Rtssoa pawn, R, striata^ R. planorbiSf nobis 
{Sknwa 2)brnorfm, auet.), as these are found in the same mass of 
spoil. 

That this IS a Littorimdan and almost a strict Kissoidein 
animal, allowing a trifling margin for specialty-variations, ad- 
mits of no doubt. It has no nialacological community with TW- 
ritrlld, Achs, or Chemnitzia ; but as the muzzle is carried in nearly 
a similar position as in the latter genus, the young malacologint 
must take care in so small an object not to be misled by thw 
circumstance, or by the centrality of the eyes at the base of the 
tentaeula: but the veteran obseivcr with delicate and apt mani- 
pulation, patience, and good glasses, will easily detect tnc vertii^ 
cally cloven disk and corneous jaws, which, with the riMoid 
simple tentaeula, will demonstrate that this animal is merely an 
elongated Rtssoa ; and in our volume of malacologioal observa- 
tions now in the press, we shall deposit it in the section of the 
elongated species of that gimus. 

I am. Gentlemen, 

Your most obedient servant, 

William Clark. 

P.S.— ^Tlic remarks of Di\ T. Williams on my branchial thepiy, 
when finished, will be duly acknowledged cither in the ^ Annala,^ 
or in the appendix to my Malacological Observations now in 
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XIII.~0» 0me Antie Species of Cii}aiit4se^ 

By John E»q., IJIS^ 

[\V"’ifch a Plate } 

AmoNH the Crustacea ooHeeted by Dr* Sutherland in the Arctic 
Otreim, during the kte enuse of the Imhel^ commanded by 
Captain Inglefield, are the following specios of Entoraoatraoa : — 
Arpachem untrenmj Gaimaul?; Anormlocera Pait*rmim, Tem- 
pleton ; Calmm arefirue, Baird, C. magmiSy n. b,; V, borealis, n,s.; 
V. plumosus, n. s. ; V elegant, n. s, ; C. longus, u. s. 

Gaunard has figmed, but not yet described, the above-men- 
tioned Aipnrfums, so I do not find quite Hure about the species. 
Unluckily 1 have not been able to tind the eyes m any of these 
species of CaJanus, for th(‘ spirits of uiru* seem to have removed 
all traces of them. Consideniig that (’, arctiais was the only 
one as y<*t described from that part of tlie world, the lai'ge pro- 
portion of now species is not surprising. 

Calanm magnxts, n. s. Frons rotiuidatus. Cephalothorax: mag- 
nus, ()-articulatus, postice rotunda! us, m medio acutiis. An- 
tennae ariticse corpore puulo longion's, setis longis. Abdomen 
4-Hrtioulatum, stylis brevibus. Pedes birernts prinn, rauns 
3-articulutis ; quniti ranim 2-articulatis, 
liong. I unc. 

Hak Marc Arct. N. Lat 1 0'-Tr"’, Long. 00 G'~7 1 37'. 

This species may at once be distiuguislied from all Dana^n 
specncs, both of Calanm and Wiincalanm, bj having 6 cephalotho- 
racic and 1 abdominal sigmciits, long antenriury seta^, and the 
4 posterior eefihalothoracie segments of um qual size. The sjie- 
dies figured by Gaimurd iii his ‘ Voyage en Seanduiavie ' all have 
the ocphalotliorax rounded behind, and in (Xoc/nlus sepfentiio- 
nalis the head forms a distinct segment. The general shape of 
tl>€ ccphalothorax seen from the side is a long ellipse, th(' second 
segment being the broadest part. The atitciior segmtut is much 
the largest, then the second, and after that the others gradually 
deoi^ase in length as well as in breadth. The posteuor i« 
rounded and obtusely pointed in the centre. It is the largest 
species of Calanm that 1 know 

The iinteriw antennee are a little longer than the body, and 
about 24-jainted, The fourth wgraent, counting from the apex, 
has a small hair on each side at the ap(‘x. The third has two 
small ones on the antenoi*, one of which as usual is lanceolate, 
aud one long one on tlie posterior side at the apex. The second 
baa a long one on each side, that at the posterior being however 
fhfe Ihrgest. The apical acgineut bears several i*«lher long hairs. 
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7"Ue temnd pair of aftimna mmmtH as usual of a basal part 
and two rami, which are nettifly of equal sixe. Tlie^ largest wr 
S^joiaated. The basal si^gmeut bears two long hairs on on© aide 
and u little tuft of shorter ones on the other. This little tufit*m 
present also in all the Calmii 1 have been able to oxamin©,^ in 
lM(ifitwnuH C(KJitor^ and in a South Amancan nwt a*i ye^ 

described. Tin* apical ai'gnient bears about 12 long hairsv Tho 
second branch consists of about 7 seginents, only partially di- 
vided from one another, of wbieli the first and the last are the 
largest. There are 3 long liairs at the apex and about 9 along 
the margin. 

The siemmH pair of are a somewhat triangular plate, 

wliich shows traces of be ing divided into 8 segments, and bears 
about 20 setose hairs. 

The third pair of ma.ril/re, or first pair of feet according to 
Dana, are ejlindncal, anil consist of 7 segments gradually de** 
creasing in size. 

All these organs are attached to the first cephalotlioraciq fl|pg- 
meut, the otlu)r each bear a pair of natatory legs. 

The natatory legs consist each of a 2-jointcd basal part and 

2 rami. In tnis speeies the rami of the first pair each have 

3 joints, and the outer one is rather longer than the inner 
(Pi V. fig. 6). 

The rami of the fifth pair arc reduced to 2 segments, apq fhe 
basal part is armed on its inner margin with u row of short ^^out 
teeth (fig. 1). 

The abdomen has 4 segments, of which the anterior is thp 
largest, and the second next. The lamellap arc not much loi^gp^ 
than the last segment. 

Colour ? ‘ ' 

C^plwnosua, n« a* Fi^ons rotimdatns* Gepbaiothorax 

6-art iculatuH, postiee rotundatns, in medio aoutUs,. Antentt^ 
anticfe corpore paulo longiores, setis longis. Abdomttt 4tairti« 
culatuni, stylis brevibus. Pedes biremes primi, ramis 4-, 
quinti tmnis 3-ariicu'lati8. > . 

Long. mic. ‘ < .s* . 

NsA. Mai^, Arct. N. Lat. 77^, W. Long. 7^'^ 87'. 

This species much resembles the preOedin^. The setfpnd 
maxillie, mandibles, and maxillipeds arO simitar. The sefcalnjl pav 
of antennae differ in having another small segment, the 
of the larger ramus. The hair at the apex of thfe penhltlmath 
segment is about the same size as the rest, while iq it 

is much longer than the corresponding hair of the pi^ei^idg 
segments. - < 

The first pair of natatory legs (fig. 4) have 4 segmentk to 



mel) tnmika^ and^tbe Aocondary mtm we lai^r thati tit Uic Otticr 
speciiejL Tlife inner (side <rf' the ierge ramim also in all the bga 
bik» o» the second Bcgtnent a row of short Imits refeemWing the 
seta) on the longer ones^ ' 

' The ^ih jmr (fig. 5) have the rami 8-jointc(L They have 
small sfHiies m\ tlu* base like the ccriTcsponding pair of tegi?> id 
G. inaffnm^ 

Colour ? 

(rp banahs. Frons rotundiltus. Cqihalotborax magnus, G^arti- 
culatus, ])ostice rotuiidatus, in medio acutus. Antenna* 
anticaj coqiore paulo longiores, aetis longis. Pedes bi- 
iHiniea antici, rarnis 2«artieiilati» ; postici unum tantuiu'^ 
uiodo segnientuiu hubeiit. Abdomen H-artieulatuni, atylis 
brovibus. 

Long^ i une. 

Ifab, Mare Aret. N. Lat. dtV, W. Long. 70®. 

The apical hairs of the anti^srior antcnnnp arc short. The pos- 
terior antenme resemble those of C. mngnus (PL V. figs. 2, o). 
Colour ? 


C. elegtna. Proas rotnndatus. Cephalothorax angustus^ G-atti- 
culatus, postiee rotnndatus. Anteiiine aiitieiP corpore pipdo 
longiores, setis longis. Pt‘d(‘s biremes priini raniis 2-articiilatis, 
ultimi mans nnurn taiiturumodo segmentuni habent ; foeminae 
pedes postici jmrvissain. Abdonimi 2-Hrticuliitum. 

Tibng, i unc. 

mb. Mare Arct. N. Lat. 62^ IP, W. Long. 52^'. 

Tliis species appears only to liave oeeurred in one place, when' 
it was abundant. The individuals arc all about the same size, 
«nd J do not think it can be the young of any other species 
(iPl. V*%s. 9). 

i 

C. lonym, Frons rotnndatus. Cephalothortx 5«articjiilatus, pos- 
tice obtusus sed non lutuiulatus. Antcnme anticsecorporc oro- 
viores, setis brtivibus, apictilibus tamcii longis. Pedes biremes 
^,^^ ^pt)ci f^nis S-sw^-ticujatift, Pedes postici UJ^inimL Abdopien 
l(o>:ij^um^ august uuj,^ 3-artlcuIatuin. 

Arct. N. Lat. W. 

* Of this species there aw only three specimens, but it is very 
distinct frorr) any of the ^hepsi the lengtii of the abdomen being 
its most striking characteristic. 

^ The mHrm' antmin^ are about as kng as the eephalothcirax, 
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aud slender ; all the hairs arc short except two, one on each side 
of the ai>ieal segment. 

The second antetmte have the G-jointed ramus rathiu* longer 
than the other. 

The third pair o f inaadllipeds are ratlier small, and consist of 
6 segments, of which the btisal has 10 setose hairs arranged by 
pairs. 

The natatoj'ij legs inereast* iii size from the first, which are 
only inch in length, to the fourth, winch are 57 th. The rami 
are B>jointed. 

The fifth pair (fig. 10 ) are small, inch in length. They 
consist of u basal segnient, then a swollen part, which appe^ars to 
represent the second basal si gment ; then a narrower part, pro- 
bably homologous with the larger or outer ramus. It has a eon- 
striction in the middle, and bears tlire(‘ hairs at the apex, and a 
short one externally at the middle. 

The abdomen 3-joint(‘(l, long, >\ithout the lamelhc of an 
inch in hmgth ; the lamelljc themselves are i. e, as long as the 
preceding abdominal segment, and each bears 5 plumose seta?, 
4 at the end and 1 on the external side. 

In th(‘ basal segim*nt of the abdomen is an oblong vesicle ; il 
is present in all the species, but is very eonspicuous in this one. 
I neither know its structure nor its use, but from its poaitum, I 
imagine it is connected with generation. 

In passing I may n tnark, that Dr. SnthcrlaTul collected C. 
arcticus from N. Lat. T^irto 78^ 3G', and from W. Long. 29° 80' 
to 71° 87'. In several cases Dr. Sutl*(‘rlHud remarks, that when 
none were caught at the surface, after sinking tlte dredge two or 
three fathoms, ** hundreds were obtained in a few minutes/' The 
colour i.s red. 

These species are on an average i of an irieh in length, which 
is much larger than the average of the whole genus. The Arctic 
seas therefore seem very favourable to the development of the 
genus Calanns, The colour had in every specimen completely 
disappeared. 

Note . — There is some confusion about tte name Calanus. 
The genus was founded by lx*ach, with the type C\ Plnmarchicus, 
on erroneous characters. I)r. Baird, however, finding, that though 
Leach's reasons were ill founded, others made it necessary to 
erect it into a new genus, dropped Leaches name Calanm and 
adopted a new one, Temora, for the same species. Dana in hi« 
work on Crustacea uses the name Calanm, as I have done in this 
paper. It is however doubtful whether the species which he and 
I have referred to Calanus, really belong to the same genus as 
C. Fimnarchicus ; there are no specimens of it in the British 
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Museum, but Dr. Baird thinks that the rostrum is not furcate 
like that of Cetochihis, Prof. Dana has no doubt that they are 
similar in this respect, but separates them because the eyes are 
in Calanus elosc together, in Vctochihis at opposite sides of the 
head. If Dr. Baird is right, then the above-described species 
will be CetochUi ; or if they differ as to the eyes, will form a new 
genua. Till these points are deeich'd, it will be convenient to 
consider tht'in to be Cnhini. Dr. Baird referred C. arrticus to 
Cetochilns on account of its forked rostrum. 


FAPLANHTIOX OF PLVTE V. 


Fig. 1 . Fifth pair of natatory of 

— 2. First ditto 

— .‘b Fifth ditto 

— 4. First ditto 

— 5. Fifth ditto 

— 6. First ilitto 

— 7. Fifth ditto of the male of 


Cnlnnus magnum. 
C. borealis, 

C. borealis, 

C. plumosus 
C. phimo.ws 
V. magnus, 

C. elegans 

8. Fourth ditto of the female of C. elpgan,s, 

*J. Third pair of iiiaxiUipeds of C, elegans. 

10. Posterior legs of C. longus. 

11. Abdomen and posterior part of the eephalothorax of 

r. nmgnus 


XIV. — Description of a new Genus and Species of British Cur- 
eulionidte. By Vkhnon Woliaston, M.A., F.L.S, 

Genus Pentarthkum, Woll. 

Corpm angusto-cylindneum, smilpturatiim, Cossoni formain 
simulans, sed ab illo eerte distinetuni : capite subporrccto; rostra 
prothorace paruni breviore, parallclo, tereti, sat gratdli, subrecto; 
scrohe paruin profunda, decurva, usque ad oculorum niargiuem 
inferiorem retrorsuni ducta ; ocuiis parvis, rotuudatis, lateralibus, 
leviter proniinulis ; prothorace elorigato, subconico, niox pone 
apicem subito transversirn constricto, necnon ad basin ipsam 
marginato : scutello minuto, subrotundato : elytris pai*allelis, ad 
apicem ipsum leviter acuminatis et singulatim subrotundatis. 
Antenna breves, robustae, versus medium rostri (in utroque sexu, 
nisi fallor) insertse ; scapo subreeto (vix incurvo), leviter clavato ; 
funiculo 5-articulato, articulis latitiidine vk crescentibus, et 
2**® aub-obconicis, 3®, 4^® et 5^® paulo brevioribus, transverso- 
obconicis; capitulo rotundato-ovato, solidissiuio (articulis segre 
observandis), piloso, uccnon ad apicem spongioso. Pedes bre- 
viuaculi, robufiti, ad basin valde (prEBsertini posieriores) distantes : 
fentoribus clavatis, muticis : tibiis rectis, ad apicem externum in 
uncum magnum robustum acutum inflexum productis: tarsis 
Ann, ^ Mag, N, Hist, Ser. 2. Voi, xiv. 9 
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pseudotetrameris, articulo antepenultimo reliquis paulo latiore i ■ 
ultimo fiexuoso, clavato^ unguiculk sat magnis simpHcibus 
munito. 

A TTevre, quin quo, et apBpov^ artns. 

The very interesting little insect from which thi^ abov(? struc- 
tural diagnosis has been drawn out^ although an undoubted 
member of the Cossonidea of Schtinherr, is so singularly formed 
as regards its /i^ve-jointed funiculus, that it may perhaps be looked 
upon as connective between that subfamily and the Rhyncophth 
rideSf — in which a like number of articulations (though six is 
the normal quantity) occasionally obtains. It is, I believe, the 
only nqiresentative of the Cossonides hitherto described in which 
less than, striven joints to the funiculus has been noticed ; and it 
cannot but be received therefore as a very important addition, 
not only to our native fauna, but to science at large, — as intro- 
ducing a totally new modification into that immediate depart- 
ment of the Curmlionida* In its general contour and habit it is 
more suggestive of a minute Cossonm than of anything else, its 
glabrous deeply-sculptured surface and slender subcylindrical 
body, in conjunction with its medially-inserted antennae and its 
hasally- distant anterior legs, bespeaking a close relation with 
that group : nevertheless (in addition to the peculiarity of its 
funiculus, in which it recedes from it in toto) its rostrum is of 
perfectly equal breiidth throughout (not being dilated at its ter- 
mination), and the apex of its elytra is somewhat acuminated and 
rather curiously developed, — each of them having a tendency to 
be separately rounded off*, and subrecurved, at its extreme mar- 
gin (in a precisely similar manner to what we observe in many 
of the Apions). Its discovery is due to my nei)hew, H. W. Hut- 
ton, Esq., of Spridlington near Lincoln, who captured four spe- 
cimens in the viciuitv of Exeter during November of 1863. It 
may be characterized, specifically, as follows :~ 

Pentarthrum Huttoni, Woll. 

P. angusto-subcylindricum forrugineo-piceum subnitidum ^ 
brum, rostro ad basin profunaius sed anicem versus leviter 
punctato, prothorace elongate valdc prorunde punctate, mox 
ante basin latiore, elytris ruguioais punctato-striatis, inter- 
stitiis minutissime seriatim punctulatis, antennis pcdibusque 
paulo pallidioribus et rufesoentioribus. 

Long. corp. lin. If. 

P. narrow and subcylindrical, pale rufo- (or fernigineo-) 
piceous (the prothorax however being, apparently, rather darker 
tlian the elytra and the apical portion of the rqstrum), slightly 
shining and glabrous. Rostrum of equal breadth throughout ; 
somewhat coarsely punctured at its base, but lightly so towards 
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its iipex« Prothorate elongated and subconical^ — being attenuated 
anteriorly, and widest just in front of its base, where it is about 
as broad as (or, if anything, a little broader than) the elytra ; 
veiy deeply and regularly punctured all over ; somewhat convex 
and even, and with scarcely any indications of ^ dorsal line. 
Elytra parallel and rugulose, deeply punctate-striated, and with 
a row of very minutely impressed points down each of their in- 
terstices. Antenna (especially their scape and club), and the 
leys, of a paler and clearer colour than the rest of the surface, — 
being somewhat rufo-ferruginous (or very pale rufo-piceous) : 
the tibia (particularly the inner edge of the anterior pair, which 
are strongly setose) and tarsi of the former, and the club of the 
latter, very pubescent. Body beneath uniformly and deeply 
punctured all over, — ^with the anal region minutely fulvo- 
pubescent. 

Respecting its claims to admission into the British fauna 
there cannot be tbc slightest question, — the village of Alpbing- 
ton, in which it was detected, affording no local reasons what- 
soever for suspecting that it could have been accidentally intro- 
duced. On the contrary, indeed, I am informed by Mr. Hutton 
(to whom I have dedicated the species) that he has made the 
most careful inquiries, and that no foreign timber (or material) 
of any kind, so far as be was able to ascertain, had entered the 
place. The specimens were found amongst logs of wood, recently 
cut up for burning; and Mr. Hutton states that it was from out 
of a hard and undccayed portion of a cherry-tree (in which their 
winding burrows were very apparent) that he succeeded in extract- 
ing them. I should add, that 1 forwarded an example a few 
months ago, for comparison, to Berlin, where it was totally un- 
known ; and I have no hesitation, therefore, in regarding it as 
altogether new to the Curculionida of Europe, 

KV»-^On the Genus Lycium. By John Micks, Esq., 
F.R.S., F.L.S. &c. 

[Continued from p. 20.] 

B. Neoob/b. 

^ filamenta lavia. Sp. 23. 

88. J^eimpaUiekm (n. im.); — ramosum, ramulis tortuosis, sub- 
’ toKW-rufe^ groBSC nodosis, breviter spinosis, 

fblioiia, foliia e xmdis fasciculatis, glaberrimis, spa- 
tjbulaio-oblongis, obtusis, imo in petiolum tenuem angustatis, 
atfriimine alut^eo-glaucis, camosulis, eveniis ; floribus majus- 

9* 



m fiuid«utk Umi, folio lequiloiigis^ oolyoe iMsdli^Oo 

K ilo fcrovbri, poculiformii oomomilo, IftOmoElis 5 

arUfi 4 iatis^ tube asq^uilongis^ pateotibua; corolla pailMe 
ocbroleuoa, tubo cylmdneo, supra mediutu infuuAibullfbrmii 
limbi laciuiis 5, rhomboldeo-ovatis, tubo 4to brerioribus: 
staininibus 5, subajquilougia, longe exscrtis, filaineutis glaber- 
rnniH, medio tubi macrtis, hiuc geuiculatis, et in nervis tot- 
idem pilosis ad mium decurrentibus, anthens ovatis, profandc 
cordatis, connectivo apice in inucroiie excurrentibus : stylo 
filiformi, longe exserto, stigmate cla\nto, 8ub-3-labiato.— In 
No\u Mexico. — v. s. tn herb* Hook. {Feridler, n*670). 

This species bears greatly the habit of L, Austrinum, but has 
a far more pallid aspect : the spines are barely more than 2 inches 
long ; the nodes are large and prominent, and from each of them 
arises a fascicle of three to ten leaves, 1 ^ inch long, J inch broad : 
the pedicels are 3 lines long; the calyx 2^ lines, fleshy, some- 
what bell-shaped, and divided half-way into five equal, pointed 
divisions, which are considerably spreading: the tube of the 
corolla 18 8 lines long, is contracted to a diameter of ^ a hue in ita 
lower moiety, while the upper half expands gradually to a dia- 
meter of 3 hues m the mouth : the segments of the border are 
short, broad, obtuse, somewhat rhomboldal, 2 hues long and 
2 1 lines broad, and us well as the tube are marked with branching 
nervurrs ; it is quite glabrous, except in the prominent ribs that 
extend from the base to the point of insertion of the glabrous 
filaments in its middle ; the stamens reach nearly to the extremity 
of the segments, one however is a little shorter than the others ; 
the anthers, of a deep red colour, ai*e cordate at the base, attached 
along their upper moiety to an intervening connective, which is 
excurrently and curvedly mucronate at the a^iex, as in L, orien* 
tale ; the style is filiform, of a reddish colour, curved above, and 
extends \ inch beyond the stamens; the stigma is deeply 2-lobcd^ . 

Fihmenta pilosa, Sp. 24 ad 85. 

24. Lt/cium fragomm (n. sp.); — fmticosum, ramosum, ranmlis 
^ corticc fusco rimoso, axillis grosse nodosis, nodis breviter spi- 
uosis, foliis e nodis fasciculatis, an^uste Unearibus, margine 
revoluto subtus auasi S-costatis, utrmque glatiduloso-rugosia ; 
floribus e fasciculis solitariis, pedunculo eapillari folb lequi- 
longo, ealyce scabrido, urceolato, ad medium lacinulis 4 acutia 
erectis partito, corolla glabra, anguste cylmdrica, supeme pauU 
lulo infundibuliformi, calyce 6plo longiori, limbi lacinus 4, 
brevibus, rdtundatis, margine ciliatis, tubo 7mo brevioribtts, 

^ An outline of this plant with floral analysis is given m the 'Illustr, South 
Atner. Plants*, vol. n. plate 67 C. 
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4 mduBis, 1 j^tullo )on»im, infm medium 

tubi insertis^ bine lou^u^cule piWs, supeme glabrn^ tenui- 
buii ; stylo longitudine Btaiiiinum, stigmate clavato> 2-lobo. — 
Peru,*— ir. in kerb. Hook, (Cmiinff, 

This forms a very distinet species, with rugous kuotty branches 
and naked spines, 2 lines in length, springing out of the nodes : 
there are five to ten leaves in each fascicle, 4 or 5 lines long, and 
I line broad : the slender peduncle measures 4 lines ; the some- 
what tubular calyx is 1 J line long, half cleft into four narrow, 
acute, equal segments, each separated by a rounded sinus ; the 
tube of the corolla is 5 lines long, line in diameter at its 
broadest part, the lobes of the border being only | line; the 
filaments are inserted into the tube at a distance of a quarter of 
its length from the bottom, and are pilose at base for one-fouilh 
of their length 

26, Lycium imj^leocum (n. sp.) ; — fruticosiim, intricato-ramosum, 
ramis ramuhsque rimoso-rugosis, ochraceis, glabris, ramulis 
nodosis, apice spinescentibus, spinisque axillaribus brevibus 
aciculatis armatis ; foliis e nodis fasciculatis, minimis, cuncato- 
oblongis, carnosis, utrinque aspero-pilosis, floribus e fasciculis 
approximatis, solitariis, pendulis, pedunculo folio ealyeeque 
wouaute^ calyce parvo,-pube8cente, cequaliter 4-dentato, co- 
rolla pallida, elongata, anguste cylindrica, supemc iufundibu- 
liformi, extus glabra, intus ad medium pubeseente, limbi 
laciniis 4, brevibus, rotundis, lavibus, tubo 6to brevioribus, 
staminibus 4 capillaribus, subsequalibus, longe exsertis, infra 
medium tubi insertis, pro dimidio inferior! niolliter pubescen- 
tibus, supeme lievibus, pro tertia parte exsertis, stylo longitu- 
dine staminum.— Chile, ad Coquimbo. — v, s, in kerb. Hook, 
ei LindUy {Bridf/es, n« 1834). 

This veiy distinct plant bears greatly the aspect of several 
species of the genus Alona, and of Phrodus, which 1 have before 
described [huj, op, iv. 33), all collected in the same neighbour- 
hood, and at the same time, by Mr. Bridges, as their respective 
numbers will show. The branches and brauchlets arc very knotty 
and intricately crossed; the prominent, nodose axils, scarcely 
8 lines apart, have a fascicle of four to eight leaves springing 
from them, and many are furnished with a short needle-formed 
Spine. The leaves are spathulately oblong, obtuse, fleshy, glau- 
cously pubescent on both sides, with short, rigid, erect hairs ; 
they are 1 or 1 1 line long» and scarcely more than \ line broad : 
the peduncle, often defiexed, is 1 line long, and about the same 
length as the pubescent calyx, which is divided half-way into 

* This species with sectional details is tepresented {loc, cit,) plate 67 P. 
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four liuear^ obtuse; erect teetb : the corolla is 5 or 6 line* long^ 
i line broad towards the base, but swelling to ^ line in diameter 
at its mouth; the four smooth; almost orbicular lobes of the 
border being about | line diameter ; the capillary filaments are 
inserted into the tube at a distance of oiie-thii*d of its length from 
the base ; they are 4 lines long, and are pubt^setmt for two-thirds 
of their length, th(i inner surrounding j)ortion of the tube being 
also pubescent for about the same distance. This species, although 
with acicular spines, will be seen to be extremely different from 
L, rachuiockidum, described by M. Dunal from the same locality*. 

26. Lydurn mmutifoliurrif liemy in Gay Hist. Ghile, v. 93; 
Walp. Ann. iii. 173 ; — raraosisBimum, ramulis spinesceutibus ; 
foliift fasciculatis, minutissimis, ovatis, obtusis, lursutis, pedun- 
culis axillaribus, solitarim, calyce 4-dcntato, vix punerulo, 
corolla anguste tubulosa, longiuscula, apice vix dilatata, limbo 
4-fido, staminibiis vix exsertia. — Chile. 

From the above description we may infer that this plant bears 
much analogy with the preceding, apparently differing in its 
ovate leaves and scarcely exserted stamenB. 

27. Lydurn BterwphjUumy ttemy, foe. c?7. p. 94; — spinescens, 
ramoBum ; foliis fasciculatis, inajqualibus, linearibus, crassius- 
culis, obtusis, pubescentibus, 8 lin. longis ; floribus solitariis, 
axillaribus, calyce 4-fido, pubcacente, segraentis oblongis, ob- 
tusis; corolla tubulosa. — Chile. 

From the above description it is not clear to which section 
tliis species belongs ; but from its 4-merous flowers and its habit, 
it is probably nearly allied to the two preceding species. 

28. Lydurn ccstroides, Schl. Linn. vii. 70. Acnistus eestroides, 
7wb, III. So. Am. PI. i. 23 ; Dun. in Prodr. DC. xiii. 600 ; 
— breviter spinosum, ramis subflexuosis, albescentibus, juniori** 
bus pubescentibus, ramulis brevibus, floriferis, apice spinoftis ; 
foliis altemis, ellipticis, oblongis, apice acuminatis, imo cuuea- 
tis, margine subrcflexo obsolete crenulato puberulo, nervosia, 

^ utrinque subglabris et minutissime rugulosisi sub lente 
glanduloso-scabridis, subtus pallidis, petiole tenui, longiuaculo, 
canaliculato, puberulo : florious pcdunculatis, calyce tubuloso 
pallide membranaceo, lineis 5 yiridibus late costatis signato, 
pubescente, 6-dcntato, dentibus acutis, erectis, intus margine- 
que albido-lanatis ; corolla longe tubulosa, imo angustiore, 
calyce 6plo longiore, glabra, limbi laciniis 6, rotunds, mar- 
gine densissime albo-fimbriatis, erectis, valde imbricatis ; sta- 

* A representAtion of this plant with details is given (foe. ei/.)p}Atef>7 E, 
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minibus 5, inaequalibus, inclusis, medio tubi ittscrtis, 2 Ion- 
gioribus faucem vix attingentibus, imo pubescentibus, ovario 
oblongo, eorollae eircumscissai reliquo induto^ stylo incluso, 
apicc incrassato. — Banda Oriental et Tucuman. — v, «. in fierb. 
Hook. Santiago del Estero {Tweedie)^. 

This species was formerly referred by me to Acnistus {loc. cit.) 
on account of its shrubby habit, large leaves, and crowded fasci- 
culate or umbellate flowers, the lobes of the corolla having 
woolly margins ; but my knowledge of it was then only derived 
from Schlechtendal’s description. Since that time I have seen 
a specimen of a plant, evidently refcrrible to the same species, 
which at a first glance bears more the aspect of an Aaiistus or a 
Cesirmi, than a L^cium : on closer inspection, it will be found 
that the flowers are only crowded, by the close approximation of 
the axils. The lobes of the border are not tomentose, as in 
Cestrum or Acnistus^ but densely ciliated, and have a very de- 
cided imbricated restivation ; these circumstances, together with 
the structure of the stamens, and the cupular induvium of the 
corolla that surrounds the ovarium, mark unquestionably the 
^nus to which it really belongs. Tweedie's plant, although 
from a somewhat distant locality, is evidently the same species 
as Sallow's ; both may be said to grow within the same region. 

1 1 appears to be a vei*y frondose shrub, with large leaves, and 
generally unanned j but sometimes it bears short spines in some 
of its upper floriferous axils. The leaves are alternate; and 
their axils produce in the following year short branchlets, with 
very approximate leaflets, which assume somewhat the appear- 
ance of fasciculated clusters. The younger leaves are pubescent, 
upon long slender petioles; but as they grow older, they become 
glabrous, except at the base and on the petiole, where by a lens 
the remaining pubescence is always distinpiishable. The larger 
leaves measure 3i inches in length, induding the petiole of 
6 lines, upon which the narrowing case of the blade is somewhat 
decurrent ; they are 10 lines broad : other leaves vary from 1^ 
to 2i inches in length, and 7 to 9 lines in breadth. Schlechten- 
dsl aescribes the leaves as having short petioles; but the differ- 
ence is probably accidental, depending on the comparative breadth^ 
of the dccurrcnt portion of the blade on the petiole. The flori- 
ferous branchlets, often terminating in a spine, are | to 1 inch 
long, and bear many small crowded leaves, and very numerous 
flowers in almost aggregated clustei's. The peduncles are slender, 
somewhat thicker above, and 4 lines long : the calyx is tubular, 
line long, ivith 6 acute, short, erect teeth, from which as many 

• A figure of this species with analytical details is shown {loo, cit,) 
plate fi7 F. 
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costate nervurea descend to the base ; the teeth, more es|)eciaUy, 
are covered with whitish pubescence. The corolla is cybndiical, 
slightly swollen below the mouth ; the tube is 6 lines long, 1| 
line diameter in the broader part, and quite smooth ; the lobes of 
the border are erect, orbicular, very small, ^th the length of the 
tube, and are fimbriated on the mai'gin with numerous ciliated 
white hairs ; the stamens are enclosed ; two of them nearly reach 
the mouth of the tube, the other three being little more than 
half their len^h ; all are pilose for a short portion of their length, 
above the point of their insertion in the middle^of the tube : the 
style is slender below, much thickened above the middle, slightly 
curved, and the length of the longer stamens: the stigma is 
davate and sub-bilobed : the ovary is naiTOW, oblong, smooth, 
somewhat shorter than the calyx, and is invested at its base by 
the very short induvial cup of the corolla : Schlechtendol states 
that the berries are globose, red, and S lines in diameter. 

29. Lgeium elongatum (n. sp.) ; — glaberrimum, ramosum, ramn* 
lis elongatis, spinescentibus, nodoso-flexuosis, glauco-griscis ; 
foliis 4^, fasciculatis, lincari-subulatis, obtusiusculis, imo in 
petiolum gracilem longe attenuatis, carnosulis; floribus in 
fasciculis solitariis, pedunculo folio dimidio breviori, calyce 
bnivi, tubutoso, 5-costato, acutissime 6-partito, corolla longe 
et anguste tubulosa, glabra, sicca rubescentc, imo coarctata, 
superne vix infundibuliformi, limbi laciniis 5 breviter ov^tis, 
staminibus brevissimis, inclusis, ultra medium insertis, glabris, 
in nervis totidem hirsutulis tubi decurrentibus, 8 lon^ioribus 
faucera vix attingentibus, 2 altcris istis dimidio brevioribus ; 
stylo corollae tubo jequilongo. — Prov. Argentinas. — v. s. in 
herb. Hook,] in desertis salsuginom intra Cordovam et Santiago 
de Tucuman {Tweedie, n. 1212). 

This plant, although very different in its growth, has its flowers 
very similar to those of the preceding species. Tweedie remarks 
that this and similar species, all low*growing shrubs, abound here 
and in Patagonia in endless varieties ; (by Patagonia he means 
^the southern portion of the province of Buenos Ayres.) The 
leaves, including the petiole of one-half their len^h, are 4 to 6 
lines long and ^ line broad : the slender peduncle is 1 j line long ; 
the narrow, glabrous, tubular calyx, marked with deep red lines, 
is 1;^ line long, and is half cleft into five acute linear teeth, having 
pubescent margins : the tube of the corolla is 4 linos long, its 
ovate lobes are barely | line long, the three longer stamens are 
1 line, the two shorter ones ^ line in length*. 

* This species is delmeated (loc, ciL) plate 68 A. 
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80. I^ckm fiiicum (n. sp.) intricftto-ramosum, spiuosum^ 
foliii) glaberrimis^ faseiculatiti^ late ovatia^ in petiolum brevius- 
culura attcnuatis^ eveniis, crassmacnlis, glauco-viridibua, fuaci®, 
utrinque glauduloso-nigosis, vel elevato-punctatis ; floribus e 
fasciculis solitarii®, breviter pedunculatis, calyce brevi, cupuli- 
formic breviter 4-dentato, corolla fusco-purpurea, longe tubu- 
losa^ subincurva^ imo angustiore ct sulcata^ supeme paullo 
axnpliore, limbi laciniis 4, brevissimia, siiborbiculatis, margine 
dense albo-fimbriatis, staminibus 4 iniequaliter exsertis, fila- 
mentb in co%i*ctationem tubi insertis^ bine gcniculatis et hir- 
stttis, infeme in nervis totidem prominulis glabris deliqueacen- 
tibus^ snperne Irovibus, stylo staminibus multo longiore ; baoca 
cwrulesccmte, ovali, breviter apiculata^ calyce suiSFulta. — In An- 
dibuB Provincice Mendozae. — v. v, ad San Pedro de Uspallata. 

I found this plant growing abundantly in the above-*named 
portion of the Cordillera; mifortunately the only specimen 

f athered during my last rapid journey over the Andes was lost, 
ut some of the leaves and flowers were preserved with the 
berries, collected at the same time. The leaves are somewhat 
fleshy, roundly oval, 3 lines long and 2 or 8 lines broad, sud- 
denly narrow^ into a short petiole 2 lines m length : the 
peduncle is 2 lines long; the cup-shaped calyx is 1| line long, 
with four short equal teeth ; the tube of the corolla is 5^ lines 
long, the lobes of the border ^ line in diameter, and are remark- 
able for their fimbriated margins, as in L. centroides*. 

81. Lycium confertum (n. sp.) -intricato-ramosum, ramulis 
nodoso-flexuosis, spinosis, rarius inermibus, cortice cano, ri- 
moso, spinis brevibus in axillis approximatis ; foliis 6-*10, 
valde fasciculatis, angustissime linearibus, in petiolum spathu- 
latis, glaberrimis ; floribus in fasciculis solitariis, breviter pe- 
dunculatis, calyce cylindripo, pilosulo, laciniis 5 subulatis, 
tubo sequilongis; corolla anguste tubulosa, vix infundibuli- 
formi, imo coarc^ta, extus pubescente, imo in contractionem 
tubi annulo dense barbato cincta, limbi laciniis ovatis, glabris, 
tubo 7mo brevioribus, staminibus ineequalibus, inclusis, fila- 
mentis in medio tubi insertis, longiuscule hirsutis, supeme 
IcevibuB, 2 longioribus faucem attingentibus, 2 vix sequilongis, 
1 dimidio fere broyiori, stylo exserto, bacca ovata, parvula, 
ooccinea, calyce su^ta.-^in desertis salsuginosis Piw. Men- 
dozat et Sancti Ludovici.— r. r. ei spec, lean ; abundat in Tra- 
vesiam a Mendoza usque od Coral do Desaguadero et od Alto del 
Ifeso, Prov. 8. IjUiz. 

This species 1 found abundantly along the I)esc*rt track all the 
• 'rhi«i plant with floral in 9huwu {loc, aii,) plate ()8 B. 
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way from Mendoza to San Luiz. It varies in having the leaves 
more or less crowded, more or less attenuated ; they are from 8 
to 6 lines long, ^ line broad ; the peduncle is or 2 lines long ; 
the calycine tube is cylindrical, | line long, with narrow, linear, 
acute segments 1:| line long : the tube of the corolla is 4 or 5 
lines long, the segments of its border are f line long, the larger 
stamens are 2 lines in length : the oval berry is 3 lines long**^. 

32. Lyeium Berlandmi, Dun. in DC. Prodr. xiii. 520. — Mexico, 
prope Laredo [Berlandier). 

33. Lyeium senticosurn (n. sp.) ; — intricato-ramosum, ramis tor- 
tuosis, angulatis, griscf>-helvolis, fere aphyllis, rainulis patenti- 
bus, apice spinosis, foliis e nodis cottoneis prominentibus 
paucis (2-8) fasciculatis, parvulis, lineari-spathulatis, obtnsis, 

g labris ; floribus solitarlis, folio duplo longioribus, {>edimcu- 
itis, glabris ; calyce parvo, poculiformi, insequaliter 4-dentato, 
dentibus acutis, tubo duplo brevioribns ; corolla; pallide davse 
tubo imo coarctato, infra c medium repente ac late campariu- 
lato, limbi laciniis 4, curtissimis, tubo 4to brevioribus, rotun- 
dato-deltoideis, reflexis; staminibus 4 exsertis, 2 paullo lon- 
gioribus, filamentis in coarctationem tubi iiiscrtis, hinc geni- 
culatis et longiuscule hirsutis, supeme capillaribus et glabris, 
stylo staminibus longiore. — Mexico, ad Monterey.— v. a. in 
herb. Hook, {Berlandier', Jan. 1828). 

This is evidently very near L, Berlandieri, and may possibly 
be only a tetramerous variety of it. It appears to be mon^ barren 
of leaves, which arc smaller and fewer in each fascicle : the leaves 
are 2^-8 lines long, ^ line broad; the pedicels arc 2-“2J lines 
long, the calyx is nearly a line long, the tube of the corolla 
2 lines, the segment of the border 1| line in length; the con- 
tracted portion of the tube is narrow, and a little longer than 
the calyx, when it is suddenly enUrged into a bell-shap^ form ; 
the style is the length of the longer stamens, and the lower part 
of the ovarium is encircled by the cupular remains of the corolla, 
which here breaks away by a circumscissile line : this same pro- 
cess is described as existing in L, Berlandieri ; but it partakes in 
no degree of the nature of a disk, as stated by M. Dunalf* 

84. Lyeium barbinodum (n. sp,); — intricato-ramosum, subinerme, 
valde foliosum, ramis angulatis summe nodosis, cortice fusco, 
nodis majusculis, prominentibus, subglobosis, albido-cottoneis; 
foliis plurimis (6~8) fasciculatis, internodiis duplo longioribus, 

^ This species with sectional details is represented {loc. oit,) pl^ 6B Q. 
t A drawing of this plant with floral analysis is shown (loc, cit^) plate 
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Uneari-spatliuIatiSj obtuais^ imo in petiolum brevem ddiqueft- 
oentibu8| glaberrimis^ carnosuiis ; floribua parvulie in faacicn** 
lia aolitariis^ cum pediccllo brevi folio dimidio curtioribna^ ca- 
Ivce brevi, poculiformi, reticulato, fusco, brevisaime 5-dentato, 
demum inaniualitcr 2 -^-lis 80 , deutibua aphacelato-pubeacenti- 
boa; corolla) tube imo coarctato, bine repente campanulato, 
glabro, limbi laciaiis 5, orbicularibus, margirie Bubciliatis, tubo 
4to brevioribus; staminibus 5, vix ©qualibus, gubexsertisj 
iilamentiB imo geniculatis in coarctatiouem tubi insertis, lon- 
giuBcule hiravitisj superne glabris ; stylo imo articulato, sta- 
minibuB panllo longiorc ; ovario coroiJoe reliquo cupuliformi 
imo cu’cumdato. — Mexico Septcntrionali. — t?. s. in herb. Hook. 
(Sierra Madre) Seemann, no. 2090. 

A very leafy species, remarkable for its conspicuous, cottony, 
knotty axils, which are fi*om ^ to ^ inch apart : the leaves, four 
to six in each fascicle, are 8 to 10 lines long, 1^ to 2 lines broad : 
the flowers are about the size and shape of those of the preceding 
species ; the peduncle, equal in length to the calyx, is 1 line 
long ; the corolla is 3 lines long ; the segments ot the border 
are | line long and broad*. 

35. L/ycium gloineratum, Sendtn. in Flor. Bras. fasc. 6. p. 154; 
Dunal in 1)C. Prodr. xiii. 512. 

This very distinct species, fully described by Dr. Sendtner 
and M. Dunal, is remarkable for its approximated large leaves 
and copious fascicles of flowers. It is a small tree, growing 
commonly along the banks of the river San Francisco, about 
eighty miles from its mouth, where it is called Espinha, though 
it is generally unarmed. Its branches are much used by the 
natives for making fences, A variety, which may be called 
obovatum, on account of its more ovate and obtuse leaves, exists 
in Sir William Hooker's herbarium, collected by Mr. Oai^dner on 
the Ilha de San Pedro, an island near the mouth of the river 
San Franciscof. 

*** FilamerUa pcctdlo supra basin geniculatum globula pitonm 
dmata. Sp. 86 ad 88. 

86, Jjycium nodosum (n. sp,) ; — glabcrrimum, inerme, ramis 
flexuosis, cortice rimoso, albescente, ramulis virgatia, axillis 
approximatis, nodosis, eottoneis ; foliis (2~5) fasciematis, rariua 
solitariis et alternis, ovato- vel oblongo-spathulatis, apice rolun^ 

* A repmsentatioKi of this species witli exiilauatory sectious is given 
(tec* eiU) ^ E. 

t This species is shown (tec. cii,) plate 68 F. 
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datis^ iino in petioluni brevidiimuin attenuati»^ evenii« ; flori- 
bus in axillis solitariis, calyce cupulifonni, brevissimo, crassi^ 
usculo, aequaliter et acute 4-dentato ; corolla? glabne tubo in- 
fundibuliformi, limbi laciniis brevibus, latis, reflexis ; stamini* 
bus 4, subsequalibus, longissime exsertis^ filamentis in coaro- 
tationeni tubi inscrtis, hinc geniculatis et barbatis^ uno paullo 
breviori; stylo staniinibus axjuilongo; ovario disco canioso 
adnato, et coroll fe rcliquo cupulifonni iino circumdato. — Pro- 
vincia Tucuman Argentinorum. — v, s, in herb. Hook. {Tweedie). 

The leaves arc 5 to 7 lines long, 1 J to 2:{: lines broad ; the 
peduncle is 2 lines long ; the calyx is ^ line long ; the length of 
the tube of the corolla is 2| lines, of the segments of its border 
^ line: the stamens are line longer than the tul)e, and are 
inserted one-third of the distance from the base*. 

37. Lycium vimineum (n. sp.) ; — inerine, ramulis virgatis, recti- 
usculis ; foliis 2~3ni8ve (interdum bnis) fasciculatia, linearibus, 
imo in petiolum brevem attenuatis, eveniis ; floribus c fasci- 
culis 2~^3ni8vo parvulis, calyce 4-dentato pedunculo vix bre- 
viori, dentibus aequalibus aeutis niargine ciliatis tubo Isevi, po* 
culiforrai naullo brevioribus ; corollte glabrae carnosul® brevitcr 
et late cylindrica? tubo paullo supra oasin breviter coarctato^ 
hinc Bubcampanulato, limbi laciniis 4, late subdeltoideis, reti- 
culato-venusis, tubo tertio brevioribus, reflexis : staminibus 4, 
sequalibus, exsertis, filamentis paullo supra basin insertis, hinc 
gkbris et geniculatis, mox fasciculatim barbatis, maculis tot- 
idem pilosis intra tubum alternatim intcrjectis^ stylo staminibus 
sequilongo. — Prov. Santa Ffe Argentinorum. — v, s. in kerb. 
Hook, (Tweedie). 

This is said by Tweedie to be a shrub 12 to 20 fet?t high, 
evidently with long, slender, pendent brancblets, growing very 
plentifully near the town of Santa Ffe, on the river ParanA ; the 
oranchlets are slender, of a light brown colour, smooth and 
striated. Two, three, or more leaves grow in a fascicle out of 
each cup-shaped axillary node; they are 10 to 16 lines long, 
1 or 2 lines broad ; two or three flowers spring out of ea^ 
fascicle of leaves, one after another, at distant periods; the 
peduncle is 11 or 1 line long; the smooth cup-shaped calyx is 
of the same length, and is crowned by four equal triangular 
teeth with ciliated margins : the corolla is contracted near the 
base, is broadly campanukr above, with four short and broad 
reflected segments, the length of the tube being 2^ lines, and of 
the segments | line : the stamens, inserted a little above the 

* A drawing of this plant with sectional details is given (he, ct/«) plate 
69 A. 
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baife of the tube, are 8 lines long ; the style is 8^ lines in len^h ; 
the lower moiety of the ovary is enclosed in the cup-shaped in- 
dttvial base of the corolla*. 

88. Lycium brevipes, Bcnth. Voy. Sulphur, 40 ; DC. Prodr. xiii. ; 
— gpinosum, glaberrimum, rarnuus striatulis, subflexuosis, 
nitidis, stramineis, apice spinosis; foliis solitariis, ^Snisve, 
cuneato-oblongis subovatisvc, obtusis; floribus parvis, bre- 
vissime peduticulatis, solitariis; calyce brevi, poculiformi, 
5-dentato ; corollas tubulosse tubo calyce 5plo longiori, limbi 
laciniis 5, brevibus, rotundatis, rcflexis ; staminibus insertis, 
— California. — v. s, in herb* Hook * — Magdalena Bay [Barclay)^ 
ftpecim* flore manco* 

A spiny shrub with a barren aspect, apparently with few ob- 
ovate leaves, which are 4 to 9 lines long, narrowed at the base 
into a slender petiole, and 2 to 3 lines broad. The specimen 
above referred to has only a single imperfect flower, with a pe- 
duncle J line long ; the calyx measures 1 line, the comlla 3 lines, 
including the segments of its border ^ line in length ; more 
perfect flowers, according to Mr. Bentham, ai’c 5 lines longt* 

[To be rontiuued.] 


XVI . — Note on the mppoeed Aniheridia of Rhamnus. 

By J. S. Buroon Sanderson, M.D.J 

[With a Plate.] 

In Mohl and Schlcehtendal's ^Bot. Zeitung^ for 1844, certain 
peculiar organs are described by Dr. Grisebaefa as occurring on 
the stipules of the mdimentary leaves forming the centre of the 
i^f-bud of several species of Rhamnus and other plants belong- 
ing to difierent orders. In these organs, to which ne applies the 
term corynidia, Dr. Grisebach finds a structure which he sup- 
poses to resemble that of the antheridia of the higher Crypto- 
gamia. Any evidence to prove the occurrence of antheridia 
among the rhanerogamia must, if confirmed, necessarily alter 
the views which we are now entitled to entertain of the funeral 
signification of the organs in question : it appeared therefore de- 
sirable to repeat the observations above alluded to. With this 
object I procured, through the kindness of Prof. Balfour, a suffi- 
cient number of the buds of several species of Rhamnm, via. 


^ i is species with sectional details is represented (he* ait,) plate 69 B. 
t This aperies with floral sections is represented (he. cit.) in plate 69 C. 
t Bead nefbre the Botanical Society or Edinburgh, May 9, lft54. 
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iZ. Alatemm, laiifoliay cathartica, &c* The ia8t*mentioned was 
selected for examination as most suitable. 

1 . Airangeinent and development of parts forming the leaf-^bud, 
— The leaf^buds were examined at two periods, — ^first, in the 
middle of last January, and afterwards early in April, when 
nearly ready to open. The internal parts are protected by a 
rcsistent tegument, composed of scales of a brown colour and 
homy consistence. Each of these scales pi^esents a modified 
form, not of the leaf, us is tnost commonly the case, but of the 
stipule ; or rather, to speak more accurately, each scale corre- 
sponds to a combination of the two stipules which belong to one 
leaf. The arrangement of the scales is imbricated, each scale 
covering all its successors by both its margins. The rudimentary 
leaves are arranged in pairs, which alternate with each other ; 
the two leaves forming each pair being opposite and of nearly 
equal size. The four stipules of the last pair of leaves (viz, the 
pair most distant from the axis) are enclosed in the first pair of 
tegumentary scales, while they, on the other hand, enclose the 
four stipules of the penultimate pair of leaves, and so on to the 
centre of the leaf-bud ; an arrangement that illustrates in a beau* 
tiful manner the correspondence between the scales and the 
stipules. Frequently the scales of the first pair are bifid, thus 
manifesting a tendency to division into two symmetrical organs. 
The vernation of the rudimentary leaves is convolute ; the sti- 
pules occupying the space intervening between the convexities 
of their rounded folds. 

Structure arid development of the rudimentary leaves and siu 
pules. — In its earliest condition the leaf is nothing more than 
a lateral budding out of the axis, which soon becomes compressed 
from behind forwards In a stage slightly more advanced, it is 
an awl-shaped organ, the lateral margins oi which are curved in- 
wards and forwards ; it is inserted into the axis by an expanded 
base. In this condition the stiimh^s arc seen as two flattened 
projections, one on each side (PI. 111. A. fig, 1 a) . Still later, as in 
fig. 1 A, the involution of the margin of the leaf is more com- 
plete, and the stipules have lost their rounded form, having be- 
come somewhat spatula-shaped organs, — much broader, however, 
below than above. In this state both leaf and stipule consist 
entirely of cylindrical cells, the greatest diameter of which is 
about 0*009 millim. The breadth of the leaf now diminishes 
considerably in proportion to its length, a result which is pro- 
duced by the continued involution of its margins. The con- 

* The terms anterior and posterior, right and left, internal and external, 
Itcc., are usual in relation to the leaf, ti^en by itself ; its future upper surfoce 
being eowindered as anterior, as it is by it that it looks towards the axis. 
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yexitm of the rounded folds are seen on its anterior aspect to 
form two undulating ridges, one on each side of a median fiir* 
row. In the mean time the stipule, originally a mere lateral 
projection from the base of the leaf, has increased in relative 
si«e, and now equals or exceeds the leaf itself. A difference of 
size is also observed between the two stipules belonging to the 
same leaf, the right one from the first soificwhat exceeding its 
fellow. After they have arrived at about one-eighth of their 
ultimate length, both arc furnished with a linear median thick- 
ening, which extends from the base to the apex. The space 
interveiiing between this thickening and the margin is greater 
on the side next the leaf than on the opposite, as a result of 
which, the margin itself is convex on the one side, while on 
the Other it is nearly rectilinear. Those of the outer stipules of 
the leaf-bud, which have assumed the character of protective 
scales, arc brown and horny at their upper part, and much 
broader in proportion to their length than the rest (fig. 1 /). 

Origin and development of the no^calUd Corynidia . — The cory- 
nidia are found only in stipules which have arrived at about one- 
eighth of the length of the whole bud, those of smaller size pre- 
senting no trace of their existence. They originate from the 
median thickening of the stipule, as nipple-shaped buddings-out 
of the anterior surface (fig. 2 a). Soon they assume a mavate 
form and overhang the inner- margin of the stipule, appearing in 
the interval between this organ and the leaf (fig. 2 6). Each 
consists of a central column of cellular tissue surrounded by a 
simple layer of others, which do not differ in any respect from 
those which surround them, and form the superficial layer of 
the stipule. On the more external stipules of the leaf-bud, the 
corynima are found to have altere<l their form, having become 
flask-^aped (fig. 2 b). It is difficult to determine whetheir the 
enlarged extremity is occupied by a cavity containing a trans- 
parent fluid, or simply by a lax cellular tissue. It is, however, 
certaiUi that if such a cavity exists, it is not limited in any 
distinct manner. 

At this point the development of the corynidia ceases, and 
they «^n become morccsceut ; the upper part of the coiynidium 
shnnking into a mass of irregular form and dark brown colour, 
which, after remaining for a time attached to the stipule by a 
slender pedicle, eventuaUy separates. In examining the leaf-bud, 
there are always to be foundf a number of such masses floating 
free iti the water usedior dissection. On pressing them between 
two glasses, they are found to be solid, resistent bodies. When 
sufficient force is nsed to disintegrate them, they are resolved 
iirko a number of grains of irregular fonn, which for the most 
part correspond in size to the cells of which the eoryniidia were 
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originally compost'd. This granular matter, there can be little 
doubt, is to be considered as a resin, with the characters of which, 
both physical and chemical, its characters corres])ond. 

CnnchisiuKu. — The corynidia of (irisebueh difft'r from true 
antheridia in the following particulars : — 

1. They are not developed from a single, s])ccial mother-cell, 
ditfering in form and contents from those surroiinding it, as in 
the case of the true antheridia; hut art* mt'rely huddings-out of 
the tissue of the stijmle, and consist even in iht'ir earliest condi- 
tion of st'vcral cells, 

2. Tluiv possess at no period of their growth a central cavity 
lined by a membrane. 

l\. They do not discharge their contents, when mature, by 
clehiseeriee, but simply shrink up and witht'r. 

4. Th(* most careful observation fails to detect any structures 
which resemble, in the slightest degret*, tin* antherozoids of the 
high(*r ('ryptogarnia, or which correspond to the ^Mong-tailed 
globules enclosed in minute spherical cells described by Grisc- 
baeli. 

'riiere seems to lx; no reason to siqiposc that the corynidia are 
at all connected with rc'production ; the function which may be 
assigned to them with the greatest appearance of probability 
is that of the secri'tion of the resinous material, v^hich is so im- 
portant an auxiliary in tin? protection f>f the rudirnentarjip organs 
of the leaf-bud from external intlnences. 

EXPLANATION OF PLATE HI. A. 

Fiff. 1. (All the obieets are rt*})resciited of the same relative aize, as mag- 
nified nhoiif tA\elve times.) a rudimentary leaf with its stipules. 
The median dejiression which intervenes ht'tween its folded mar- 
gins may he already distinguished. A, the sanu* in a more ad- 
vanced condition, viewed from the right side. There is as yet no 
indication of corynidia. e. here the two corynidia are seen in the 
sjiaee hetweeii the leaf and stipule, and projecting over the inner 
margin of the latter, c/, inort* advanced condition, in which the 
leaf lias arrived at the greatest length to which it attains while 
enclosed in the bud, but the stipules are considerably shorter. 
Numerous Imiiches of eorjmidia arc observed occupying various 
positions on the median thickenings of the stipules. <?, later stage, 
m which the stipules whic*h now equal or exceed the leaf in length, 
have lost their corynidia and have become brown and horny at 
their upper part. 

Fiff, 2. (Magnified about ninety times.) «, part of the inner margin and 
anterior surface of a stipule ^ths of a inillim. in length. At the 
upper part is seen a coiynidium in its earliest condition, viz. as a 
nipple-shaped budding-out of the middle hwer of cells. Below 
arc seen two other eorjiiidia more advanced, i, a' mature cory- 
nidiuni. a mareesecut corynidium. 
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PROOIiEDtNGS OF LEARNED SOCIETIES. 

zoolooi<;al hocietv. 

May 25, 1852. — J. Gould, Esq., F.R.S., Vice-President, in the Chair. 
DkscRU^TIONS of a FFW new KErr.NT SFECIEH OF Brachio- 

PODA. Bv Tu. Damdsun, F.G.S., Memruu of tuk Gkol. 

Soc. OF France, etc. 

In the viiluable collection of recent Brachio])oda asaernbled by Mr. 
Cuming, soiin* species seem iiew, and unde.sc*rib(*d in Mr. iSowerby’s 
Monograph ; and it is at tluit gentlemair« request that I have pre- 
pared the following descriptions, which will complete, with one ex- 
reptiun, the Ter. sejitigera of Lovtm (still unfigtired), all the new 
recent forms which have hitherto come under iny observation. 

Ill a paper publisberl in the ‘Annals and Magazine of Nat. Hist.’ 
for M'ly lh52, 1 wideinoured to elass all the recent .species according 
to their internal organization, 'mUi four /awilira and thirteen genera^ 
or seetiom^ os it is evident that these, as well as the fossil forms, rmist 
be coinpri.sed in the proposed subdivisions introduced within the last 
few years with more or less success into the nomenelat lire ; and sin- 
gular enough, notwithstanding the greater facilities of examining both 
the internal arrangements as well as the animal iu forms, these 

important characters have not yet been made nsc of by nmlacidogists, 
who still place nearly all these Terehratidiform shells in one genus, 
Ihrehratvta ; wlule palieoiitologists, working under much greater 
difficulties, ha\e by dint of pei>e\erau<'e and trouble discovered tlie 
organization of a multitude of extiiul forms, filled by the hardest 
matiix : and I have no doubt but that before very many years the 
iutcrnal details of all tlie fossil species will be as well known as if they 
were in the recent state. 

Much, however, remains to be done before the proposed classifi- 
cations can be decidedly and definitely adopted, and many modifica- 
tions will be considered requisite, as it is evident, from our present 
knowledge, that some genera or sections art* more or less closely re- 
lated, and that certain spcides pos.scvss characters common to more 
than one genus, but these examples are few and exceptional in com- 
pariaon to tlmse presenting a similar organization ; thus all forms 
with a ftee, airnply attached loop, as in Ter. Amtralu^ Ter. Califor* 
niana, &c., must oe placed in tlie same section ; all those with the 
loop affixed to the hinge plate and to a ct'utral more or less elevated 
septum, such as TVr. dormta, Ter. rubicundaySic.f into another group ; 
those also in which the calcareous appendages consist of only two cen- 
tral diverging lamellae, such as Ter. rubra, Ter. pimm, and others, 
must necessarily be placed close to each other, &c. The arrange- 
ment of the species is, therefore, not a matter of indifference, but 
ought to partaxe of those rules, followed for the other cla-sses of Mol- 
lusca, wherein genera are often admitted on far less important differ- 
ences. 

A complete monograph of the recent species thus framed, with 
Ann. if mag, N. Hist. Ser. 2. ? W. xiv. ] 0 
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Hgiiuew, Hyuonyuis, &c., is still a (lesifloiatuin, and I lio]>e ere 

long that the science of ('onclndogy will be enriched by such a vuhi 
able and necessary contribution. 

The only object of this short paper is to describe some unfigured 
forms, to which 1 have added some remarks on a few species not 
hitherto completely understood. 

1. Terebratitla Ghami, Dav )8o2. 

lhagnoms, — Shell irregularly pentagonal, rather broader than long; 
\alves unecpially convex (tin* pertorated being gibbous and the smaller 
valve rather flattened) ; beak not inueh produced, truncated by a > cry 
large* emarginate foramen — the deltidial plates are disuoited, a small 
portu)!! of the aperture being completed by the umbo ; hinge-lino 
straight; heak-ridges sharply defined, leaving between them and the 
hinge-margin a wide, almost flat area ; surface ornament(‘d hy a great 
nuinher of iiTogular and uneipial radiating eosta;, augmenting nipidly 
from nuineroiis hifureations and interealations of smaller plaits be- 
tween the larger costm , colour parth y(‘llow and red, this last he- 
eoming more vivid as it ap^iroaidies the eoneentrie lines of growth; 
structure punctate ; infernal appendages consisting of a simply 
attached loop, the nhand-shaped lamella extending to about four- 
fifths of the length of the shell before bending back on itself. Di- 
mensions >arifihle: length 1 1, width In, dcfith !) lines. 

Hah. Coast of Korea, ('oil. ( /inning. 

Ohn . — This fine spi'cies has been known to me for several years, but 
unobserved by otlu‘r eolleotors, wdio erroneously supposed it to be 
the Ter. rubra of Pallas, to which it iK'ars somi external resemblance, 
but is essentially difl'erent in its internal arniugements ; the loop of 
our new' form being sinnlar to that of Ter. Austrafu or Ter. lenticu- 
lariH, &c., while the appendages of Ter. rvbra^ which is the type of 
my lately proposed genus Kravuna, consist only of two central diver- 
ging branches, somewhat spread out at their extremities. Ter. Grayii 
is also distinct from TerehrateUa ZelamHca, the loop of this last being 
doubly attached, as in all the species of that section. 

2. Terkrratella Bouchardii, Da\. 1852. 

Diagnosis. — Shell of a suhorhieular or trapezoidal form, longer 
than wide, or broader than long ; perforated valve most convex, late- 
rally compressed and k(*eled, tlie imperforated valve presenting a lon- 
gitudinal depression extending from about the middle of the valve to 
the front ; beak produced, recurved and truncated by a large circular 
and entire foramen ; deltidium in two pieces, meeting at the umbo ; 
beak-ridges defined, leaving between them and the hinge-margin a 
slight concave false area ; surface smooth, interrupted only by a few 
concentric lines of growth ; colour light yellow ; internal calcareous 
lamellee fixed first to the crural base, and again to the longitudinal 
mesial septum, before attaining their greatest length and bending back 
on themselves to form the loop; structure punctate. Length 14, 
widlli 1,'h depth H lines. 

Hah. Unknown. Coll, of Mr, Cuming. 

Ohs . — This species seems to differ from TerehrateUa Coreanica of 
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Adama and Reeve principally in the form of ita beak and in its 
coloration ; the Ooroan form is hcautifnlly 8trip;ate(l with vivid red, 
while Ter. B<mchardii is of a unifonn light yellow colour ; the details 
of the loop seem likewise to differ a little. 

3. Tjshkbratklla Evanhii, Dav. 185)J. 

iiiagnosiH . — Shell snbovate, longer than wide ; perforaU^d valve 
most convex, smuller one rather compressed ; beak tapering, not much 
recurved, and obliquely truncated by au cniargiuate foramen ; del- 
tidia small ; beak-ridges well detined, leaving between them and the 
hinge-margin a false area; surface oniainerited by a few uneijual bi- 
furcated and intercalated costee ; colour ]mle red; structure punc- 
tate ; aptjpbysary system composed of a (‘cutnU longitudinal sep- 
tum, not exceeding half the lenglh of the valve, arising rapidly in the 
form (if a narrow elevated jibtte, almost reaching the tviitre of the 
perforated vid\(‘, to the middle of which, and to the crural base, arc 
doubly attached the calcareous riliand-shapcHl lamellifi forming the 
loop. Length 4, width dc'pth 1 J lim‘8. 

llnb. New Zealand, (’oil. (Uiming. 

)n first inspeetion, I thought this sb(‘ll, of wliieli ]\fr. Turning 
kas two examples, might be the young of TerebrateJla Zetandiea ; hut 
on examining the calcareous appendages, I fbuiul great dissimilarity in 
their respective details. In Ter.Zehmdira tin* loop is first fixed to the 
hiuge-jdate, and again, hy a traus\ersc sbclly horizontal process, to 
the extremity of a slightly eUM<it(‘d mesial septum; the lauudla pro- 
ceeding again before bemJing back, as in all Terebraiellct : but in the 
interesting little form under notice the mesial septum forms a narrow 
elevated filate, extending avS far and further than the greatest length 
of the lamellne, w hich last an* fixed to the middle portion of tlie sep- 
tum. The rcrnarkahle deviation from the general details of the 
arrangements in (his TerehraieUa has promjited me to (‘xarnine with 
care a multitude of speeimens of lUficrent species belonging to the 
genus, and I was not a little surprised to find that some few other 
forms presented a similar arrangement, such as Ter, crenulata^ 
Ter, Cumimjiiy Siv., thus forming a passage into Alogae, which last, 
although gcmerically distinct, can no longer constitute a separate 
family from the Terebratulufte. 

4. Tkrkbratklla? (hiMiNtiii, Dnv. 1852. 

Diugnoeie , — Shell very thick, ovato-oblong ; larger valve most con- 
vex, slightly keeled ; imperforated one rather depressed ; beak pro- 
duced, tapering, not much recurved, and truncated by a small oval 
foramen, Wgitming at the Biimmit of the beak, and directing itself on 
the opposite side to the area ; no visible dcHidium ; a concave trian- 
gular area ; surface smooth, strongly marked by concentric lines of 

g rowth ; colour white, or slightly ting(*d with red ; shell articulating 
y nmans of two strong teeth in the larger and correspondhig 
sockets in the smaller valve ; apophysary system very complicated, 
composed of a mesial longitudinal elevated trinngnlar septum extend- 
ing to about two-thirds of the length of tlie smalh*r valve, and which 

10 * 
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lyiKUig from uniler the cardinal proeens and crural hy a gentle 
curve readies and (ouches the larger %alvc near to its anterior portion, 
from whence it descends hy an almost perpendicular line to the bottom 
of the valve ; the calcareous riband-shaped lamellae first proiieed from 
the socket walls, directing themselves nv a gentle curve to the ante- 
rior portion of the septum, to which tTliey become attached before 
bending on themselves to form a loop ; the arms are of a brilliant 
red colour, l^ength 5, wulth I, depth 2^ lines. 

Hub. New Zealand. Coll, (hnning. 

O/m. — T wo specimens of this remarkable shell have been obtained 
by Mr. (himing, and it is one of the most interesting among the re- 
cent forms, jiresenting great difiieulties from an assemblage of dm- 
racjters peculiar to more than one of tlie proposed seetious. In out- 
ward shape, charca'ter of its foramen, «and interior of perforated valve, 
it much rcseiuhles Bourhavdui ronea ; its foramen is likewise very 
similar in position to that presented hy several 8pe(*ies of Tnyomtife- 
mm\ the shape and position of its c’entral elevated septum, which 
touches a portion of the centre of the larger valve, relates it to Mayas, 
and the disjiosition ot the lamella' to Terehrafella. 1 therefore do 
not feel certain in what genus this curious bhell should be placed : it 
is not a true TerehrateUa, but tiu're I have placed it for the present, 
on account of the form of the loop. 

5. TeHDIIRATKU.A SpiT35Bi.nCJENSIS, DttV. 18.‘)2. 

iJiaynoftfs , — Shell ovate, slightly pentagonal, longer than wide; 
valves almost equally convex ; beak produced, recurved, and truncated 
by a rniddle-si/ed foramen ; deltidiuin in two pieces, partly surround- 
ing the aperl ure ; beak-ridges not very sharply <lefined ; smaller valve 
slightly depressed near tlie front ; surface smooth, strongly punctate, 
and marked by a few concentric lines of growth ; colour liglit yellow^ ; 
apophysary system composed of a central longitudinal septum, ex- 
tenoing to a little beyond half the length oi‘ the shell, in the form of 
a narrow plate somewhat elevated at its extremity, to which and to 
the hinge-plate are attached the calcified riband-shaped lamellae form- 
ing the loop. Length 4, width 3, depth 2 lines. 

I fab, Spitzbergen. 

Obs , — This small JWebratella Seems distiiiguisbable from all the 
other recent forms of the genus, by its dimensions, regular ovate 
shape, thinness of shell, and comparatively short, ^pumy-attach^d 
loop, which does not exceed half the length of the valve. 1 have 
hitnerto bt»en able to examine hut one siK'cimen, from the collectton 
of Bobert M‘Andrcw, Esq., and Mr. Cumuig. 

6 * TjSREBHATtJLINA CUM 1 N» 11 , Dav. 1852. 

Diagnoda . — Shell ovate, somewhat pentagonal, nearly a« wide u# 
long ; valves almost equally convex ; b^k small, obliquely trui^ated 
by a circular emarginate foramen ; dcltidial plates disunited, a smgll 
portion of the aperture being completed by the umbo ; agricular eat- 
pansions on either side of the umbo very small ; surface ornamented 
by a great number of minute radiating elevated strim, augmenting 
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ruf^Mly by the iuterealatioit of anidler coBta? at vafiabk* ilbtaum be- 
♦'Ween the larger ones ; the iVoiit margin of the larger vahe iiulcui« 
the amailer one ; colonr white, tinged with yellow ; structure punc- 
tate ; interual apophysary supports short and aniiellifonn. Length 
width 3, de})th 2 lines. 

Httfi. Chinese Seas, ('oil, Cuming. 

06 ^, — ^This little Terebrafuhna may he easily distinguished from 
all the other re(‘ent species of the genus by its size and relative width 
and length, being much more convex and globular. 

7. MoRRisia ANOMioiDEH, Scacchi, sp. 1843. 

OrthU anomioideSi Scacchi in Phil. Moll. Sieil. ii. 

Terebratula appream^ Forbes, Report on the Mollusca and Uadiata 
of the ifigean Sea, 1843. 

IHagnoaia . — Shell minute, circular, depressed ; foramen large, 
round, encroaching equally on both vahes; larjjer valve witii a 
straiglit hinge-area ; deltidial plates minute, widely separated; 
smaller valve deejily notched at the umbo ; apophysary system con- 
sisting of two branches onginaiing at the base ot the dental sockets, 
and united to a small cle\atcd process arising from the centre of the 
valve. 

Animal furnished with two subspiral or aigmoid arms fringed with 
comparatively large cilia ; the sli'^ll is of a green colour, with bright 
orauge ovaries contrasting with the brilliant white of the ciliated arms ; 
structure punctate. Length I, width 1 j, depth j line. 

Hnb. Mediterranean ; depth 95 fathoms (Forbes). 

OAs.^Sorne of Philipprs figures of 7Vr. seminulum ate so like 
specimens of 7\ appreasa (Forbes), that 1 at first imagined they 
might belong to the same type ; and in my paper published in the 
•Ann. and Mag. of Nat. Hist.’ for May J8.V2, I placed JVr. appream 
of Forbes as a synonym of Philippi’s species : but since that period 
I have had reasons to believe this to be an erroi*, and that in reality 
the Italian author’s type does not belong to the same sjiecies nor even 
genus, but would be^ a synonym of Argiope (Ttr,) Neapolitmu of 
Bcacchi. 1 have also asoertained that the shell and animal of this 
species ore figured by Pliilip]}!, in the second volume of his ‘ Sicilian 
MoUtisca.’ 

Kraussia Lamarckiana, Dav. 1852. 

Diaj^aoAiA.^-Shell of a somewhat tetragonal form, flattish, with a 
modoratdy deep longitudinal depression in the smaller vaKe and a 
corresponding keel in the larger one ; hinge-line nearly stmight ; beak 
tnmeated by a large emorginate ibrameu, completed by two small 
ddtidial plates, and by a portion of the umbo of the smaller valve ; 
hin^-area flat, well defined; surface ornamented by a number of 
aifiilll costm, augmenting here and there by bifurcation and iutercala- 
tioU at various intervals ; apophysary system consisting of two short, 
central, diverging branches, bifurcated at their extremities ; structure 
l^tustate { colour light yellow. Length 3, width 3, depth IJ lines. 

ffni. Sydney and New Zealand. 
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()b ». — This species is found near l^ydney, Ihing in coiripany ipviih 
Tir. Jtretralis, as may be seen b^ the 8i)ecimen in Uie British Mii- 
seum; it is distinguished from k.pwum and K, JUshayem^ by its 
somewhat tc*tragoiml shape, stronger and fewer costae, as wdl as by 
the details of its loop, relating it more than any of the other species of 
Kramsia to the section Meyeilia ; its colour is likewise of a uniform 
yellowish tint, while the above-mentioned speeic^s arc differently 
tinged with red. 

9, Kuavissia Deshayesii, Uav. 1852. 

Trrehratida Cap&nau, Adams and Ileeve, Voyage of tiie Samarang, 
p. 70. pi. 21. f. 4, 1850 (non 1\ Capensis, GmeL). 

Diagnoftis . — Shell subovate, generally rather longer than wide; 
valves nearls equall}^ convex, a deep longitudinal depression eictending 
from near tlie uniho to the front in tiie smaller yalve, with a corre- 
sponding keel in the perforated one ; beak produced, and truncated 
by a large emarginate foramen ; deltidia Hinull, nearly triangular, a 
portion of th(» eircurnferenee being eomph ted i»y the umbo ; surface 
ornameuted by a great nurnlier of small raised costa*, augineiitiiig 
rapidly by bifurcation and intercaialion of smaller plaits at variable 
distances fr(>ui the beak and umbo; Btructure punctate ; colour light 
yellow, with stripes of red ; apophysary system consisting of two 
short, ceulud, cliverging hnuellm expanded at their extremities. 
Length (i, widtb 4, depth 2 laics. 

Ilab, Kona. ('oil. (^uming. 

JO, Argtope Neapolitan a, Scarchi, sp. 

Terebrntuln NeapoUtana^ Scacchi, Oss. Zool. ii. p. 18. 

Terebratvfa tftmttudunu Philipjii, En. Moll. Siciiioe, 1836 ; Sow. 
Th. Uonch. pi. 71. f, 85, 88. 

Jrghype Forhf*$ii, Pav. Ann. and Mag. of Nat. Hist. May 1852. 

‘Shell small, snborbiciilar, nearly as long as wide, com- 
pressed, emargiiiated in fVont ; valves unequal, slightly convex, almost 
smooth or ornauientetl by a few rounded and nearly ooeoletc radiating 
costm ; a longitudinal depression extending along the centre of the 
smaller valve ; beak produced ; foramen large, with a small, lateral, 
deltidial plate, and an area on either side ; hinge-liue straight ; 
apophysary svstein consisting of a small longitudinal mesial sep^m, 
with a complete two-lobcil loop ; colour Tight yellow ; structure 
largely punctate. Length IJ, width IJ, depth I line. 

Hab. Naples, aiul different parts of the Mediterranean, in from 
60 to 1 05 fathoms (Forbes) . 

Since the pulilication of, ray paper in the 'Anuab,' May 
1852, I have, through the kindness of Mr. Hanley, been enabled to 
examine two specimens, said to be the typ<i» of Scncchi"« 7'er. Nm*- 
politana, and, according to Kuster, the Ter. emimhm of Philippi 
would be a synonym ; although the Jaet-uamed author’s species, 
from hia illustration presenting a deep notch in the umlm fa character 
never seen in any Jrghpc), had le<l me erroneously to believe 71 ee* 
miuuhm the same as Prof. Foibes's 7\ nppreesa, Tlie Ogtircs cf 
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Ter, Nmpoliiam ^vea both by Seacchi, and Kiwter, do 

not represent the aiaractera of the speciea under noticcj — »o much 
»o that 1 believed it new, and gave to it the name of Ar^iope Forbesii^ 
which inuat now be considered only a synonym i and Sowerby’s 
Dgure correctly illustrates the species. 

IL Rhynchonklla nigricans. Sow. »p. 184(). 

DiapnmU . — Shell irie(j[\iivalve, irregularly’ tetrahedral, wider thau 
long ; beak acute, and shghtly recurved ; loramen not entirely sur- 
rounded by the dcltidial plates, a portion lieing completed by the 
umbo ; beak-ridgOH well defined, leaving between them and the hinge- 
line a false area, not indenting much the smaller valve ; surface orna- 
mented by a variable number of sharp plaits, about twenty-five on 
each valve., a few of which arc due to intercalation ; mesial fold not 
nroniincut, hut defined, with a corresponding shallow sinus in the 
larger valve ; ajmphysary system consisting of two short curved 
lamellfie ; colour bluish block ; structure impuiictate. Length 8, 
width 9, depth 4 lines. 

Hab, Five miles east of Iluapuke Lsland, New Zealand ; dredged 
by Mr. Evans, R.N., in 19 fathoms oft* coral and rock. Coll. Cuming. 

Oba, — When Sowerby described tliis interesting shell, only one 
small young specimen, without locality, was known ; since then Mr. 
Evans lias dredged several, some of which exceeded the dimensions 
above given. I therefore thought it advisable to r(‘deacribe the spe- 
cies, more especially as it is scarcely distinguishable from half- 
grown specimens of li, concinna^ Sow. 

12. Orbicula Evansii, Dav. I8r)2. 

Shell irregularly circular, nearly as wide as long, very 
thick; both valves almost etiually orbicular or snborbicular ; apex 
subcentrai ; the unattached valve is ornamented bv numerous strong, 
radiatiiig, elevated striae, which augment rupidl)^ by the intercalation 
of numerous smaller costee at variable distaiK'es from the apex ; these 
are intersected by numerous concentric lanitnue of growth ; attached 
valve very deep ; disk of adhesion small, almost central ; fissure mi- 
KRite, elongated ; surface covered by concentric raised laminae, with 
longitudinal striue all round and near the edge ; colour yellow ; texture 
horuv* licngth 5i, width C, depth 4 lines. 

itiuh. Bodegas. Coll. Cuming. 

OAa.-«-Mr. Cuming has three specimens of this Orbicula, all similar 
ki appearance^ and distinguishable from O. Cwningii and O. atrigata 
bv tne great convexity of the attached valve, which is flat in the two 
aopve^meutioped species; the disk of adlu^sion is likewise much 
imaUer in 0. Emnaih and the striation stronger. 

BOTANICAL SOCIETY Of EDINBURGH. 

May U, 1854.-*— Professor Balfour, President, in the Chair. 

Jpr. QreviQe mentioned that he had been in correspondence with 
SMfe. Wilson upon the subject of the North List Moss, which had 
baan referred by that gentleman to LeucoHon while he him-* 
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sf*U’ httd been disposed to consider it a variety of Bymuot cirrkeeum^ 
Mr. Wilson had, however, satisfied him that it could scarcely be 
considered. In the absence of fructification, Mr. Wilson preferred 
to regard it as a variety of Leucodon Lagnrus (although there were 
certainly some differences of character) rather than unnecessarily to 
multiply species. Dr. Greville was still disjjosed, on the strength of 
the great difference in habit, to doubt of its claim to the place assigned 
to it, and thought it probable that the fructification, when discovered, 
would remove it altogether from Lemod& 7 i^ 

The following papers were read ; — 

1. “On the Structure of Diatomacece,^’ by E. W. Dallas, F.ll.S.E. 

1'he author directed attention to the list of species which follows, 
and which, although imperfect, exhibits great variety in the forms, 
slmwing the Medway to he very fertile in these organisms. 

Nit28chia sigmoidea. 

dubia. 


Kpithemia Musculus. 
Campylodiscus cribrosus. 
Surireila striatula. 

linearis. 

Trjblionella marginata. 

— , — Seutellum. 

punctata. 

gracilis. 

acuminata. 

Cymatopleura elUptica. 
Triccratium Favus. 

striolatimi. 

imdulatum. 

Cyclotella Kutzinguuia. 

operculata. 

Anti three species undetermined. 
Actinocyelus undulatus. 

seiiarius. 

septenarius. 

— octonarius. 

nonarius. 

Eupodiscus Argus, 2 vars. 

radiatus. 

maeuhitns, 

(]oscinodiseus radiatus. 

— minor. 

eceeutricus. 

Thwaitesii. 

And an undetermiued species, 
(/occoneis Pediculus. 

Seutcllum. 


reversa. 

And an undetermined species. 
Nuvieula elUptica. 

convexa. 

Westii (?). 

flidyma. 

pusilla . 

punetulata. 

naliiohralis. 

Pinnnlaria divergen.s, 
Stauroneis pulchella. 
Coccouema parvum. 
Pleuro.sigma balticum. 

Hippocampus. 

angulatum. 

— acuminatum. 

distortum. 

Doryphora Amphioeros, vars. 

JJoi'ckii. ^ 

Achnanthes brevipes* 
Grammatophora marba (?). 
Biddulpiiia aurita. 

%goceros rhombus. 
DentriecUa sp. 

Orthoscira sp. 

Dictyocha. 

Bacteriastrum furcatnm (?). 

curvatum (?). 


Some of the species in the foregoing list have been described as 
new to Britain, by Mr. B-opei* in paf>er recently published in ih^ 

‘ Microscopical Journal* The Coacinodiemia, not named, seems item 
the description to he the same with that found at the mouth of tte 
Thames, and is an exceedingly beautiful disc. The four species of 
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AcHikoGy^fm are thof»c dei!*cribed by Ebreuberc, aiij are new British 
atiecies, They exhibit the strong siliceous cellular thisue underneath 
the monilifonn structure of the surface. The examples of Triceraiium 
sfnWrt/wm, and also Zygorerm rhombus differed somewhat from tlie 
fibres and descriptions given of them, being provided with two spines 
placed close to the projecting terminations or angles of the talve^ and 
which were always present in the examples that had come under ob- 
servation. The surfaces of the valves were also seen to be dotted 
over with small projecting nodules which gave them a very remark- 
able appearance. These appearances may perhaps be attributable to 
a more matured development of the siliceous structure. 

Among the remarkable forms found, although not considered to 
belong to the Diatomaceoi, are the two varieties of Bactenastrumi the 
difl(»8 of which were three or four times the diameter of those described 
by Mr. 8hadbolt, from Port Natal, and the radiations more numerous. 

Mr. Dallas directed attention to the structure of the Diatomaceas 
as affording some of the most beautiful examples of geometric ar* 
rangement of cells with which we are acquainted. There are only 
three of the regular polygons which can be employed alone to fill up 
the space about a point in a plane surface, namely the e^nilaterm 
triangle, the square, and the hexagon ; these forms and their angles 
are accordingly found to prevail in the structure of the tissues. By 
constructing the )>olygous it was shown that thev arrange themselves 
iu straight lines, determined by the shorter axis of the figures, the 
quadrilaterals having two directious in which the lines run, and the 
hexagons three. 

2. On the various sections of Coal, considered in their relation 
to the Block, and the relative views of Histologists thereon,'' by 
Mr. Neil Stewart. 

The author stated: — •‘Since last July, 1 have frequently been 
employed in making drawings of sections of coal as seen under the 
microscope by transmitted light. In the prosecution of tliis work, I 
ha>« felt great difiSculty in bringing to my aid the willing seal so 
U0cesfiary to spirited delineation, and which caj/ only be commanded 
in jirmiortion to the knowledge which the artist Ims of his subject. 
Tbis I can only acc*ount for by stating, that a suspicion passed upon 
my mind from the beginning, tliat something was wrong with regard 
to sections ; and this suspicion, which I frequently mentioned to gen- 
tlemen engaged in the investigation of tins subject, increased with 
my knowledge, until on reading Mr. Quekett's paper in the • Micro- 
scopical Joumar for January lost, 1 found that he there expresses a 
notion similar to mine, but immediately contradicts it by again return- 
ing to tlie nsnally received opinion. With a view, therefore, to 
satisfy my own doubts, and if jmssible to make a contribution to sci- 
entific tmtl), 1 have esandued cubical blocks of various coals by direct 
lights and with my own hands have made sections from all the sides 
of these, and again exmnined them by transmitted light. 1 have also 
made dn^wiugs of such sections. 

^* ijprolfe$sor Bennett expresses it as his opinion— and I believe he 
hlQiilp it In cotnmon with others— that the red-coloured striss seen in 
the longitudinal section of household coal are tubes or ducts — that 
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yellow rings »(h*ii in tbe transverse section are the ends of those 
tubes — and that tlie red colour of the tubes, like blood seen in tbe 
veins of the Frog's foot, is an aggregation of the yellow bodies 
strewml over the section like blood-cells in single file. 

“ For a nioment let us refleet upon tl»c appearance presented by a 
cell or tube, as seen on the field of the nncroscope. In order that 
either of these bodies may be seen by transmitted light, a certain 
amount of transparency is necessary ; the slightest curvature or undiv- 
lation on the surface causes the light thro\Mi from tbe reflector to be 
diverted fn^m tbe eye of the obscn’cr, and the part so curved appears 
dark j this is invariably the case at the margins : the outlines of such 
bodies are distinctly defined and black, whatever may bc^ their colour 
or form, and this blackness is diflused inwards according to Ibeir 
rotundity. 

“ How is it, then, that histologists have in this case departed from 
an invariable optical law, nncl have described appearances void of out- 
line as cells and tubes ? But even admitting them to he so, 1 would 
then ask, why have these not been carbonized like the adjacent struc- 
tures which form the block mass f Wanting these two characteristica#, 
no one need hesitate to say that they are neither cells nor tubes. 

** With regard to tbe red colour being an aggregation of the yeh 
low, it is enough simply to state that that is impossible, (Vora two 
facts — the section is reduced to an ctpiai thickncM a^d the yellow 
bodies occur within the red spaces, their definition being then a» 
complete as when imbedded in their usual black matrix. 

“ I have said that Mr. Ciuekett expresses a notion similar to mine, 
but again returns to the usually received opinion ; here are hia 
words : — * If a small cubical block of any kind of coal be examined 
under a power of fifty diameters, four of its six sides will exhibit more 
or less of a fibrous structure, precisely like that of wood,' 

Now, if a block of wood and a block of coal be examined to§^thier> 
with the longitudinal striae of each laid hi the horizontal direction* 
they will present very different appearances. lu the case of the wood 
if will be seen that oii^y two of its sides, which 1 shall call the back 
and front, present the striated appearance ; in the other two the euda 
are distinctly transverse sections, and show the ends of organisms* 
But this is not the case with a block of coal, which timy be likened 
to a pack of cards, the four sides in question having a similar 
ance, and, so far as structure is concerned, having each an equm title 
to be called a longitudinal section. Where, then, is the transverse 
section of coal, and where are the yellow rings ? 

Hitherto our attention has been directed to the sides of the block, 
let us now examine the top and bottom, or horiaontal ^rfkces : there 
the rings are found, and being there, cannot be the ends of the sujp^ 
posed tabes, nor have any rdation to them, seeing that their lough' 
tudinal dii-ection is that of the surface now under examination. 

“ The grinding and polishing process is very instructive. On tfe#^ 
sides of the blocks many series of rings may be ground off withtmt 
much alteration in tlie afipearance of the striae, while in reducing the 
horisontal surface the transpareht parts are constantly ehan^tig tbi4t 
form, llie first endenee of trami^areiiry which presents itsdf is a 



1i(}tmtcal nf Bdmhurffk 1 56 

deep blood-red spot, bfeutifully soft at the edges; grind a little 
farther^ and it assnmes the appearance recognized as the resitioid 
cell ; a little more grinding, ana the sjmve-case makes its appearauee ; 
still grind on, the procet^s will be found to he as fertile of form aa the 
frost is on the window-pane, or the burning embers of the fire to a 
musing fancy ; and when the section is reduced to the last degree of 
thinness, the shallowest of all peep throi^h. These arc the yellow 
rings, with their dark centres, on which 1 shall venture a few obser- 
vations suggestive of their origin. 

‘‘ A painting of a transverse section, executed by Dr. Adams of 
Glasgow, and shown by Professor Bennett to the Royal Society, re- 
lireseuts the rings as if they were all in the level, and of a uniform 
colour. This has no doubt been in some measure the cause of their 
having been mistaken for the ends of tubes. Nature shows them dif- 
ferent. Home are distinct aiui bright yellow, while thin as the sec- 
tion is when they come into view ; others are still oliscured by a layer 
of dark matter, and have a bistre-brown colour. Mr. Quekett admits 
this to be the case ; it is therefore a matter of astonishment that, 
with such a high and well-earned reputation for acute observation, 
he, at the same time, describes them as transverse sections of thick- 
walled cells or woody fibre. 

** In the longitudinal section these bodies present their edges, are 
seen strewed all over the sections, and sometimcH assume the appear- 
ance of au interrupted yellow line, and individuals now show their 
dark centres flattened. 

“The dark bodies in the centres of the ring seem to me to be car- 
bonized spores. They have the characteristic outline of a cell, arc 
some of them still quite spherical, and in Professor Balfour's spAci- 
men of Wigan Caunel Coal, where the edge of the section is reduced 
to a rag, some of them are piutklly divested of the encircling yellow, 
when the spore is seen to proiect into the empty field. The remains 
of some are also seen as black circular lines, sticking in the varnish 
with whicli the specimen had been fixed to the glass. 

“ The transparent yellow I suppose to have been pressed out in 
the process of carlmnization, or perhaps gathered round them as a 
pool of water encircles a stone on the sea-beach long after the retiring 
tide has left all else dry. 

“ In short, living vegetable matter may with tolerable accuracy be 
considered as a semMpake substance. The process of carbonization 
fay which it is chang^ into coal, seems to separate the structural 
the non-structural, tlie opake from the transparent, and as the 
former is compressed and blackened, the latter is insinuated be- 
tmm the layers, and into every minute fissure and crevice left vacant 
aroi|l)d the more resistant particles of the carbonaceous irmss ; while 
doeoinposed portioiut are being constantly carried to the sur&ce of 
Ihe eakh, hy capillaiy attraction, there to be thrown oft* into the 
aMonphere or taken up by the minute spongioles and rootlets of the 
existing vegetation.^' 

3v On the eflfeots of the recent frosts on vegetation, in different 
parts, of tihe country,” by Mr. M‘Nab. 
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MISCELLANEOUS. 

(>a Embry ogrny and Propayatio7i of Intesiinal jromM, By 

MM. Eucolam aud Vella. Abstract by Trimje Charl£« 

Bonaparte. 

The recent inrestigations of German naturaliata on the propaga- 
tion and metamorphoses of the ('estoid worms hate already engaged 
the attention of the Academy, but our authors have occupied tnem- 
selres with the same phamoinena in the Nematoid worms, of which 
we know scarcely anything. 

After combating the most spcciotis arguments that hare been 
ad%'anced in favour of the doctrine of keteroyeny^ they endeavour to 
show by simple and elearly stated facts, that, in sjiite of the general 
opinion, the Entozoa enjoy a rnarvelloiis tenacity of life. To such 
an extent does this go, in fact, that their embryos have lived six 
days immersed in alcohol, and been revived after thirty days of com*' 
jdete dryness. 

The embryogeny of the Ascaris meyalocepkala of the horse, hitherto 
geareely known, appears to be almost completely elaborated. 'Lhe 
artificial development of this w^orm was effected by Dr. Ercolani in 
the lung of a dog. The description of these experiments is followed 
by some new observations in comparative embryogeny relating to the 
Graafian vesicle, the formation of tl.e chorion and of the vitelline 
membrane, and especially to the successive development of the organic 
constituents of the worms. 

Lastly, he shows how the ova of the Nfmatouh^ after passing into 
the bodies of animals with their food, insinuate themselves into the 
walls of the intestine, so that their presence completely esca]>es de- 
tection. In this position these ova undtTgo a sort of iueubation, and 
the embryo becomes sufficiently developed to return into the intestinal 
cavity, where it is afterwards to pass its life. 

In concluding their memoir the authors give the following r69um6 
of their facts : — 

1 . ** The proCTCssive metamorphoses of the JSWfo-rotf, bitfaertc 
studied by Van Beneden, Kucheiimeistcr and Btebold, altlunigh re^ 
vealing to us new and astonishing facts, are not applicable to the 
entire solution of the questions connected with the genesis of ill 
Entoiioa, 

2. Although the retrogressive metainoqihosis of the ova of Tmnim 
into CysHcerci and Cmnuri have not succeeded with the authors as 
with some other observers, they have nevertheless led them to re- 
cognise a lower phase in the development of the Cy^tietreus mfdtuk^ 
a phase which approaches this worm to the lowest and moat simple 
worms : although they present an invaginated head, they are destitute 
of the small openings, the hooks, and the caudal vesiefe, so that I/be 
opinion entertained by some that the Cynticerd are 

'Tucnia* is not well founded. 

3. The Nematoid worms do not undergo anything like a pro- 
gressive metamorphosis j the ehangits observable in the embryo are 
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only pliaacsa of development » thus the generative organs are always 
the last formed, and are not perfectly presented until the complete 
development of the animal. 

4. *‘Thc horny appendages and hooks, which are wanting in the 
€p$ticer<nt 0 emiculi in the first stages of its development, are also 
wanting round the mouth of the Strongylus armatus until ol'ter com- 
plete development, and are then formed but slowly. 

6. The eggs of the Amirk megaf4>ceph(ila ot the horse may be 
artificially developed in the pulmonary tissues of tlie dog. 

fi. "The cessation of movement and the fluidity of the hotly 
in the Nematoids are not sufficient signs of the death of these ani- 
mals, as they recover from this state as soon as they are placed in 
warm water; even in the state of embryos, although completely dried 
up, they return to life very quickly by this means. Tne Nematoid 
worms consequently die with great difficulty ; the ova and embryos 
are endowed with a marvellous tenacity ol life ; they even exhibit 
signs of life after immersion for six days in alcohol of 30 degrees. 

7. " This tenaiity uf life, joined with the power of development of 
the ovum when placed in circumstances diflTerent from those m which 
it lives naturally, besides giving evidence of new and important facts, 
destroys the strongc'st arguments employed by many naturalists in 
favour of heterogeny. 

8. " The ova of the Nematoid worms require a considerable time 
for their development after being introduced wdth tlie food into the 
bodies of animals ; they adhere at first around the villosities of the 
mucous membrane of the intestine, wlnmcc they afterwards penetrate 
to the peritoneum, there to (xnrqdcte their development free from all 
danger of being eliminated, returning afterwards into the cavity of 
the intestine. 

9. " This simple mechanism, in harmony with the laws which 
govern the introduction of foreign bodies into the organism, may be 
readily observed by examining the yellowish spots which occur in the 
intestuies of the rabbit, or m the csecum of the horse, which are 
notliing but the ova of the (leyuru of the rabbit or of the StrmgylH* 
of the horse ; amongst these ova we often meet with the microscopic 
embryos of these Nem^taich. 

10* " In the adult females of the Aacaru m<fffaiQcephah and /ww- 
kfieoidea it may readily be shown that the ova are not fonned in the 
last )>orUan of the oviduct, but in the superior, slender portion which 
vepr^nts a true ovary. 

U* From the inner surface of the ovaries of the Aacaridea jusit 
mentioued, an immense quantity of elongated, pyriform bodies are 
iUffpended; these represent the Graafian vesicles of the superior 
imhniils* 

** The Graafian vesicle, as in tlie higher aiumals, is not tom to 
pennil tihe passage of the ovum, but deta^es itself completely finom 
lih^ stroma, aud loset its pyriform shape to become round, whilst the 
xkmmbrane of the vesicle becomes the chorion of the egg* 

'The viteHine membrane is formed after ihe detachment of 
tiie 0tmk'**^Cmpt€a Mmiuat 24th April 1854, p. 779. 



dtk Am mm 

By Pmuik Lvrhtu ^claticii* 

1. CtJiii€ivoRA BotmANA, Sclatet. C, supri plumbea; mfM 
alba pfumbeo paululhm tineta ; ventre niveo ; frmkte regime 
oculari et genis nigris ; nlie nigricantibmf teciriethue ef «e- 
rvndarm laf^^ prtmarns strictieetmti Mo limbatie ; mud4 nigrd 
lateralibue recfneibtte alho terminate 4; extimie ferh omninb 
alhm — roetro et pedihua nlgrh\ 

Long, tofca 4| ; alnc 2| ; caudn* 2^. 

IIa6. Bolivia ^Bridgt^s), D’Oibigiiy. 

The present bird is the fifth of this interesting genus, of whieh 
the best known are the C. c/ertdm (l4iiin.) of the IJuifed 8tat(\s and 
the C, dimteoin (Vieill.) of Brazil and I^araguay. The Primte of 
Canine notices two other previously unrccogniw‘d species in his ‘ Con- 
spectus Avium/ p. .3 If). These 1 have never seen; but hh fiflih 
species, the C, budytendea, l)e la Fresnaye, of which 1 have examined 
the type, belongs, I believe, more properly to another genus. There 
arc specimens of the present species in the British and Paris Mu** 
scums, and in the fine collection of the Baron de la Fresnaye at La 
Fresnaye near Falaise. 

2. PfVRA FLAvo-TiNCTA, Sclater. P. afhuy flavo palluU iintia ; 
pdeo aha cauddque cimi dorao inferiore ntyna ; uropygio cuiw 
ventre virideacente-cinereia ; roatro nigro ; pedtbm flavia. 

Long, tota 3^ ; alas l|- ; caudtc 1^. 

Hab, 8** Fe de Bogota. 

This species is very like the common Pipra manaeua, hut U smaller, 
and has the white parts of its plumage tinged with yellow and much 
less black on the back. Inhere are examfdes in the Museum of the 
Jardin des Plantes at Paris and of the Baron dc la Frcsnavc. — Proe. 
ZooL Soc. Feb, 24, 1852. 


Ikacripfion of a new apeciea of l^rax from Fernando Po» 

By LoxTia FRAaKu, H.M. Conaw at Whiebd), 

Hyji>ax dorsalis, Fraser, 

Adult male. General colour griszled brown, becoming darh#r 
towards the back, where the hairs are annnlated with black ; a Hbb 
of yellowish white, about four inches long, commencing over the 
short ribs and running hindwaya ; muzzle naked aiid of a broivii 
colour ; eyes light hazel. 

Length of head 4^ in. ; neck and body about IBin. ; hind 
from heel to toe, 3 in, 

ffab* Island of Fernando Po. 

Its native name is ^ Nay bar; it is nocturnal in its habits, and is no 
doubt common, as its loud cry of ccurr-ccurr-ccurr may be beard 
every evening after darki duHt^ the commencement of the rains* 

The Boobies say^ it al^jfeps in the trees all day, and feeds upon 
leaves at night, but is very difiicuH to find. 
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Mr WntiJiirhauw, m a IMCer to Mr* Cumtog, writes os follows re- 
speoting this ffyrm j^r- 

^^The //yraiT is certoiidy distiuct from the two species which I am 
acquainted with, vis. ff. dapenm and JET. %riacws, and upon com- 
paring the skin with the description of if. arhm^emy the only other 
descrOied species^ I find several discrepancies which load me to believe 
it will prove distinct. 1 allude more especially to the texture of the 
fur. In Mr, Fraser's Fernando Fo animal the fur is coarse* whilst 
in arhoreuB it is saici to be soft. This latter animal moreover 
has a transverse black stripe about the middle of the lower jaw which 
does not exist in Mr. Fraser’s species.’ ' — Prac, ZooL Soc, Nov. 23, 
1852. 


METKORO LOGICAL OBSERVATIONS FOR JUNE 1854. 

Chimiek. — June 1. Fine : cloudy. 2. Rain. 3. Cloudy : clear. 4, Cloudy : 
clear and cold at night. 5. Uniformly overcast ; lin«. 0. Cloudy and c(»ld. 
7,8. Cloudy. 9. Overcast. 10. F»n«. U. Fuie: overcast. 12. Densely clouded : 
slight shower t very clear at night. 13. Raint clear. 14. Cloudy: very fine. 
15, Mary and drizzly. 16. Uazy : rain. 17. Unifortnly overcast : very fine : 
clear. 18. Clear and very fine. 19. Very fine : cold at night. 20. Slight haze: 
cloudy: fine: clear. 21. Fine: cloudy: rain. 22. Very fine. 23. Unifornily 
overcait : very fine : clear. 24, 2,5. Cloudy and fine. 26. Fine. 27. Fine : ram 
at night, 28. Showery : very clear. 29. Cloudy : clear. 30. Very fine ; rain at 
night. 

Mean temperature of the month 56'**93 

Mean temperature of .luuc 1H53 59 *16 

Mean temperature of June for the last twenty>eiglit years . 00 *51 

Average amount of rain in June 1*90 inch. 

Bo&ttm . — June 1. Cloudy. 2. Rain a.m. 3— 'll. Cloudy. 12. Cloudy: min 

A,H. 13— ^15. Cloudy. 16. Cloudy : rain p.m. 17, 18, Cloudy. 19— 22. Pine. 

23. Fine : thermometer 83® half-past 2 p.m. 24. Fine : thwmometer 80" hidf- 
past 2 F.if. 25. Fine: thermometer 87®: rain p.m. 26. Cloudy: rain a.m. 
27. Cloudy. 28. Cloudy : rain a.m. and p.m. 29. Cloudy. 30. Cloudy : rain p.m. 

Sandwich Mmwi, Orkney, — June 1. Drizzle a.m. and p.m. 2. Cloudy a.m. 
ahd P.M. 3. Bright a.m. ; cloudy p.m. 4. Cloudy a.m. and p.m. 5. Dump a.m. 
and P.M, 6. Cloudy a.m. and p.m. 7. Cloudy a.m. : drizzle p.m, 8, Damp a.m. : 
cloudy) fine p.m. 9. Drops a.m. : smalt min p.m. 10. Cloudy a.m. : drops p.m. 
11. Clear a.m..* rain p.m. 12. Clear a.m. ; clear, fine p.m. 13. Clear a.m.: 
drcgis P.M. 14. Cloudy a.m. : showers, cloudy p.m. 15. Cloudy a.m. * clear p.m. 
lu. Bright A,M. ; cloudy p.m. 17. Clear a.m. : cloudy p.m. 18. Damp a.m. : 
eAoudy P«M. 19. Rain a.m. : fog p.m. 20. Clear a.m. and p.m. 21. Clear, fine 
end P.M# 22. Bright a.m. t cloudy p.m. 23. Drizzle a.m. : cloudy, fine 
p.M# 24. Rain a.m. i clear, fine p m. 25. Clear, fine a.m. : cloudy, fine p m. 
t0. Shower! A.M# * damp p.m. 27. Showers a.m* : cloudy p.m. 28. Clear, fine 
A.M. t cloudy P#M. 29. Clear, fine a.m. ; drizzle p m. 30. Drizzle a.m. ; drizzle, 
ihowem pjc. 

temperature of June for twenty-seven previous years . 52®’BI 


Mean temperature of June 1853 55 *21 

Megn teespenituire of this month 52 ^6 


Avemge quantity of raia ih June Ibr thirteen previous yeart . 2 24 inches. 
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X.VII, — Oiithe Oceurrenca of^*Cinchf)7iaceom Glmda** iwGaliacete, 
and on the Relations of that Order to Cinchonacese. By 
GfeoROE Lawhon, llMl.P.8., F.B.S.K., Demonstrator of 
Botany and Vegetable Histology to the University of Edin- 
burgh 

[With a Plate.] 

A PEW years ago, Dr. Weddell of Paris, in his magnificent mono- 
graph of the Cinchonast^ drew attention to a singular feature 
in these plants, viz. the constant presetiee of peculiar glands on 
their intorpctiolar stipules; and the attention of this Society was 
called by Professor Balfour to Dr. Weddell^s observations. 

The inner faces of the stipuU's are in many cases firmly glued 
to the terminal bud, which they embrace, by a gummy or gum- 
resinous matter exuded l)y the small sessile glands to which 
rc^ference has bc^n made. This secretion is stated by Dr. Wed- 
dell to be fluid and transparent in Cinchonas and Cascarillas, 
but solid and opakc in several other genera, remarkably so in 
PimnteHa fflommila. In the genus Ro7ideletia it is soft like 
wax, and of a beautiful green colour. The inhabitants of Peru, 
who give it the name of Aceite-Maria (oil of Maiy), carefully 
collect it, and employ it as an external ajiplicatiou in various 
maladies. It is well known to horticulturists that Cinchonacoous 
plants under cultivation are very liable to the attacks of Acmidee 
apd other pm^asites ; and Mr, M^Nab has drawn my attention to 
the fact, that it is invariably in the neighbourhood of the stipules 
on the young shoots that these pests are most abundant, viz. at 
the pomts of the plant where the secretion is most copiously 
givtm off. 

♦ Ih^atl to the Botsttlcal Society of Edinburgh, July 13, 1854. 
t Bistohe NsturcUc des Quiiii}uiiias, cm Monomphie du genre 

d^nicie Doftcription dn genre Omioarilla et d« qaekues autre* pUmtes 
de la m^rne triba, par M. H.-A, Wcddelb M.D. Paris, 1840. 

Am. ti Muj. N. Hist Ser. 2. Val xiv. 1 1 
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The glands occur at the extreme base of the stipule oii its 
inner or upper surface, and arc most plentiful in the immediate 
vicinage of the nervures of the stipule, where spiral vessels are 
abundant ; but these do not enter the tissue of the gland. In 
those plants whose stipules early become reflexed (Kogem for 
example) the glands an* cf)nspicuou8ly exposed to view ; but in 
those whose stipules remain closely glued to the stem, it requires 
careful dissection to show them. It is in the y<uing state of the 
stipule, when it envelopes the terminal bud, that the glands are 
in best condition for examination ; tliey get quite dried up before 
the stipule decays. 

These stipular glands appear to be of universal occurrence 
throughout the whole order CinchomcciP, but as this has not 
been ascertained from actual observation of all the s]>eciCs. it 
seems desirable here to record the names of those in which they 
have been particularly noticed, in order that botanists who have 
the opportunity may, from time to time, extend the list of ob*- 
servations. Those glands have been examined in the following 
species, vir, — 


CiDchona Oalisayii, Wedd. 

CcTniUmitien* Humb. H BmpL 

laneifolia. Mutts. 

— ain^'plalifolia. Wedd. 

— ^ SGrouicalata, Humb. ei Bonpl. 

australis, Wedd. 

boliyiana, H'edd. 

ovata, Bttiz et P(W. 

— — ruanervis, Wedd. 

• Chotaeliaua, IVtdd. 

— — inicrantha, Ruiz et Pm. 

pubeaceiui, Vahl. 

cordifolia, Mutis. 

purpurasceus, Wedd. 

— carabayensis, Wedd. 

— ^ asj^foha, Wedd. 

Caacaiiua Cania, Wedd. 
Ladenbcrgia dicliotoma, Kitsch. 

In all 65 species. 


Roudcletia odorata, Jacq. 
BiirrUellm capensis, Brown. 
C'cpbaehs Ipecacuanha, A. Rich. 
CoUba furabica, Linn. 

Ixura javauiea, DC. 

coeemea, Linn* 

Musscendn frondosa, Linn. 
Pavetta izidica, Linn. 

Lncnlia gratissima, Sweet. 

— Piuciana, Hock. 

Peutas cwiea, Senth. 

Gardenia Btanleyana, Hook. 
Pitnentelia glomerata, Wedd. 
Exostemtna longiflortifn, K. 4* B. 
Hogt5ra Rccgeba. 

— verBieolor. 
elegfuis. 


The Cincbonaceous glands arc, in general minute^ more^or 
less conical bodies, rising from the surface of the stipule^ 
are mostly colourless, but in some instances highly e<>loure4 'andi 
are then eonspicuous objects. 

Their plan of structure is perh^s more diivtinctly seen in 
Cinchom Calutya than in any other species, and is well illns^ 
trated in Dr. Weddeirs book. In that plant the gland is saisile> 
of an oval or lanceolate form, and sotm^faat pointed at the aipfex. 
It consists of a mass of dense tissue otsomewhat elongated eelli^ 
forming a central nucleus of a conical shape. Ihis axial ttudeua 



h 8 U 0 X)imded by a layer of much more elongated obconieali 
8mnewhat. prismatic oelis^ which arc closely net around the uu» 
eleua in a radiant manner^ acheiies upon a 

conical receptacle. 

These elongated cells are described by Weddell as having, in 
the centre of the outer extremity or apex of caedi, a minute canal 
or pei'foration in the cell- wall, communicating with the interior 
of the cell, and serving to discharge the secreted fluids This he 
says is particularly evident in Cinchona Calimya\ and the Com- 
mission appointed by the Academy of Sciences to rcjiort upon 
Dr, WeddelPs investigations (MM. Richard, Gaudichaud and 
Jussieu) specially drew attention to the circumstance, as of rare 
occurrence in vegetable glands. 

I have not lieeii able as yet to demonstrate the canal satisfac- 
torily, although the glands of Cinchona CaiisaijOy and of other 
species, have been carefully examined with this view. But, by 
tnis expression of iny own failure to see what no doubt requiixis 
a combination of favourable circumstances, supplemented by 
patient examination, 1 do not mean to iinputi? error of obser- 
vation to so excellent au observer as Dr, Weddell ; and refrain, in 
the meantime, from entering upon a discussion of the point, aa 
it lia^ specially occupied the attention of my friend Dr, John 
Kirk, whose researches 1 trust will ere long be laid before the 
Botanical Society. It may here, however, be remarked, that the 
secretion is certainly discharged from the apex of the elongated 
cells forming the outer layer of the gland, and und(‘,r certain cir- 
cumstances appears in the form of minute globules on their sur- 
face. It is not likely that such globules were taken by Dr. Wed- 
dell for canals, but they have sufficiently that appearance to be 
mistaken by an inexpeneneed observer. 

In aia?e and form the glands vary considerably in different 
species. In Cinchona Calwaya they are of an ovato-lauocolatc 
form, and measure of an indi in length by y^th in breadth ; 
while in Ixora coccinm they are very much attenuated, of a linear 
lanceolate form, and measure ^‘^th of an inch in len^h by only 
^}»th in breadth. 

In accasional cases, though rarelyi two glands are found in 
adbesion. 

, TSiese stipalar glands have been hitherto regarded as quite 
peculiar to the Natural Order Cinch4)n4wm, and have been ein»* 
plo^ as a diameter whereby to distin^ish that ord€?r from 
which their presence has not hitherto been suspected, 
or baa rather by implication been denied. 

I rewitly ascertained, however, that the so-caJled Cin- 
glands are by no means limited to 
Ttey likewise occur in the Galiacea, and I believe that the 
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strong odour (in some agreeable in others tetid) which many of 
give iotir thay be fobiid to |MH>cccd frotti the 
of their glands. It is not in. isolated .e.a^es meiTJy flmt 
bci^'jsdile^^'fijae'e' the ^re^^ence of ^glahils ' i/i ' ' 'In 
plint df the Order of whicH 1 have betni aide t0 ^ 

attiptes for exatnitiatJon^ ri^ tllein fO bccit^ 

quite dtmble 16 iShd a single instaiK^ of a Gjiliaceoiii 
whvt’h they are absent, I tnin’k I ann in t.lKMm'ahtiihc, 
titled to presume their geru^rul oecurrenee tlirtHighoiit the^ordef^^^ 
I'he plants examined (and fotuuT to exhibit these; gliuidsj^ 
the following, viz.— 


Ruhitt j>er(?grittA, ijtrtw. 

Uiwtorutti^ hinn. 

Aspernla tauriaa, Linn, 

odorsta. Linn. 

— — valutttioides. 

Chioifthella fenaveolens. 

— ^ mollugimtidi tt, HM) 
Ktyl«»a, DC. 

^»ipcra, jSwyy. 

Galium Aj)ariuc, Linn. 

riibioi(le$; Linn, 

— tfmnmtosuUi, Thunb. 

— r- tauricuTn* h(tn^. et Bt^hnU. 
saccharatuin, All. 

In all 27 species. 


Molluj^i, lAniu . ’ 

Cbor«onciifiK% Rmm, (\i 
— — .glabruui , TUmb. . ^ ^ ^ , , 

— r- ^Tuciatunp /IV//- i j 

— — HKxafile, Linn. 

~ — ^ rostnituitt. ^ 

itfeeolaturii. i r 

— pufpuretJiu* Lmn^ i ^ 

luciOum, 4^^^- 

vorum, X/6oi. ,? 

prisilliun/ ^ ' 

bort^aie^ ' iAHii, ' ' ' ■■ . . ‘ ' ■ -' ? 

Slwrardia aneiitiis, /4«». 'm • > „*h! 


In Gnliacea! the glands occur appaiently in theraxns, but 
reality on the inner or upper surface of the bane^, of tlVO'feair 
In structure they bear a considerable reSenibknce to the stipi^t^ 
gliinds of many Gmchmace^, mi\\. this difTcn'Oee, however, mat 
they arc geuerally cither distinctly stipitate or 6liib4Tito6di 
whereas those of CHHehonacpte are usually thickest 1^1 1^^ 
and taper (rnOre or Icsa gratlually in different s|m‘ici8) ! 

tbfe apex. When atipitate, the ktdlk (of the Galmceotts^hii^^^^^ 
composed of two or three (sometimes more) series of 
ruqhing up the centre sometimes containing g^^ chlw6ph^^^ 

E nulcs ; none of th6s6, however, being usually 6xlh4b5t^'m^ 
ly of the gtand. In RuAW /inclmv/m gldM ^ 

cdhtaiik a large gt^een cen trail hucle^^^^ In fbrtn t&e 
of present eVOn greater Variety (in diffUrepf s|jfeto 

than those of 6%cAonfl!r^. ' 

lAnother ft^atiire in which the glands of 
those of Cinchomc^ieh their sinan si^e, wlirch is esbeiii^^ 
seWable in sonic of the dwarf, small-leaved species 
hi Galimk sdltatiie, fdr instance, whoiie gla^ 
yi^th of an inch in length by 'in bt^adth, 
s^ted those hiX^nthoiiu ^(which afe hbt large 




ttnc^^effMs l^a/uig‘ m'CjulJttcw. 



’genus) to (wurage j^th pf an inch ^ jl^ng^b by ^)Eii lu' 

^P'wAo/wre^e afi<^ Gffk^cea form two welUmftrkti4 groU|)s 
of di«tinct froup otIj,tT in tabit and |ii 

distribution , the oi^e consisting of trees, shrubs, 
aiid^erbjj, almost exclusively inhabiting the hotter parts pf the 
worlu, mo^t of them cinmently coospieuous for their a*couomiU*4il 
prpitucts and the beauty of their bioad fohoge and flowers, 
although sopu of then uumbci are mean weedfs, thp other com- 
posed eiiurely of straggling herbaceous plants, with vvealy angular 
stems and narrow vertRillaU leave-^, inhabiting nortlum eoun- 
tnes, and (li we except tlie Maddei) alike ineonspicuiius for use 
and ornament Unlcntunatelv, howe\er, fi uetifieation does not 
supply any eharaPter wbercb) fhoat two i(l< ally dnUinet groups Of 
plants can be cKaily giepaiftt(‘(i from each other ; and m the limi- 
tation of natural ouUus, something more than a difference of 
habit IS consideied desirable by all, and by many absolutely re- 
quisite. Thereftwe, although the Vuuhonacea ami G^Aoccrt' are 
kept SK'paratc by several of oui best systematic writeis, there is 
still a eonauhrable dtflcniice of opinion as to the propcjuty of »o 
doing, notwithstanding tlie dctaihd discussKiu oi the subject at 
different times by some of the most distinguished botanists of 
Europe. 

The principal cbaructti wluicby these two oiders ai*e sfepa- 
deputds ufion the h^atis ot CmUiQiuicetP being opposite 
(somctbnp^ verticijlate), and furmi^hed mth mtetyetwlar atipvfn ; 
tialid^cem have normally verticillate leaves httpulefi, 

.jjPptSftudplloi Beuthaip, andotheis, who regard t’z/icAowcccifiiapd 
forming only one natural order, R^biacea^ icdpco 
thp itis^piguiahiug cliuraftpr aboie inditattd in llie Ipllowiug 
tUA^jpr* Ttbiy regard the (Jalmim ns opposiU-ka^vtd jilants, 
organ** tieing m pait tnu Idivc’s, and iw pm^ It'ufn 
Ultp^lltinules, for the following reasons : — 

the folniceous orguns m Qahaetfe, it viewed as opn- 
Pivtirely olr Icnves, do not btar that relation to the ai^glt s 
WuV?b is usual in dicotyledon? ; bu^ that the rejutiou 
^parent li’ only two ot them are taken as l^a\ps uiuj 
aa Oply two of the apparent leu\C8 have hu^ls 

ill thmr axils. 


o| Pgses, C4|pp4J^^ m two pp- 

npxeb than the otjiors, 

pi4 pthei: tiibea of CmcAomwf^ tht{ 



V* - 

atfpuies), but that taking two of the parts foi leaves, it is imrna 
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terial by what number of similar piirts those two are aeparattidj 
because the iiiternK'diate processes are analogous to the Setie of 
^permacocea^ the number of which is variable'*'. 

Dr. liindley objects to this line of argument, (1.) that i» 
biaia and similar ordt'rs the apparent leaves are never opposite 
the angles of the stem, but ai*c always placed between them, and 
that the iiumber of angles in the stem of verticillatc plants does 
not necessarily correspond with the number of their leaves, 
DysaphfjJla for example (a Lamiaccous gemus) having whorls of 
ten parts, while tljc stern has but four angles ; that the non-pro- 
duction of buds in their axils is no proof of bo(lii‘8 not being true 
leaves, all foliaccous organs, and especially stijmles, having that 
power or not according to circumstiinees. (2.) That the grc4it<ir 
length of two opposite leaves occasionally observed in Asperuia 
IS to bo ascribed to their greater development couaecjuent upon 
their higher functions. (J^.) That the argument derived froni 
the occasional c<3nncetK)n of the leaves by a membrane loaca 
weight, when it is remembered that in such cases the interme- 
diate leaves are less like stipules than in those cases where no 
uKunbrane exists. (1.) That the comparison of the supposed 
stipules of Galiame and the setm of Spd'macocets is inadmissible, 
because the former are at all events single simple organs, be 
they what they may, while the seta* of Sperrnacocets arc the result 
of the splitting of two ])arallel-vcin<*d stipules, and therefore will 
necessarily b<! uncertain hi number. 

Dr. Lindley likewise draws attention to the fact, that in Go- 
the supjxised stipules are always what first disappear in 
the process of reduction in the numWr of foliaccous a^vpendages ; 
but that in Ctnchonacetp it is in many cases the leaves which are 
first lost when such a reduction takiis place, which is illustri^ted 
by the capitate Sperrnaewes, where the bracts arc evidently Sti- 
pules, and es{>ecially by calypt^a, in wbiib the leaves afeg^- 
dually merged in tlie large membranous cup that subtends the 
flower, while the stipules suffer no diminution. 

From these arguments it will be seen that the prinmpal 
distinction betweeui the orders Ctnckonact^ap and dNsw. 

pends entirely upon the theoretical notion we adopt of their 
foliaccous organs, and that from whatever point of view th^ be 
regarded, the two orders arc structurally closely related to OHhb 
other. 

The observation of the glands now described, in the Gulmcm, 
establishes another point of relationship between the orders, the 
presence of stipular glands in the Cinc/fonacm, and es|io(fiaHy 
in the arborescent species, having been hitherto looked upon as 
a singular featui'c of their structure^ setwing to remwe 
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llie lu»^baceou)i Rvbkicem of cold countries. It «p|iears to me 
tlmt these glaudfi may likewiBc be iustrumei^tal m throwing 
light on the nature of the foUaceoua organs of as wen 

m on the morphology of those of Ciiichomcm, 

In CmcJ^na^m the glands are invariably conSned to the 
stipule; and^ on observing their occurrence in GaK^em^ it at 
once occurred to me that if a portion of the foHaoeous organs of 
Quliaceij^ were in reality leaves aiid the others stipules, then we 
bad here a key whereby to deternune what were leaves and what 
stipules. With the view of doing so, I have carefully examined the 
position of the glands of all the Galiacem within my reach ; and, 
although I came to the subject with a pnjposscssion in favour of 
the view of DeCandolle, I have beem quite unable to find any 
indication, by the arrangement of the glands, of two kinds of 
foUacoouB organs in these plants. In Galiacm the stipules 
occur at the base of the foliaceous organs ; they are not limited 
to a certain number in each whorl, but occur in all, being equally 
present in those opposite “ leaves which bear branches in their 
axils, as in those so-called stipules that arc bai*ren, although 
more abundant in the latter. 

, In the (Jinch&mcea 1 have said that the glands constantly 
occupy the base of the stipule, and are in no case found on a 
loaf or petiole. Here then the presence of these glands is a cer- 
tain inmeation of the sti])ulary nature of the organ on which 
they occur, no dubiety whatever having hitherto b^n expi'essed 
respecting the nature of the usual foliaceotis organs of Cin/oho^ 

1 am not sure in how far we arc warranted in applying 
this fact to the case of Gatiacm ; but where all other characters 
have failed, it is not to be entirely overlooked. If then we fol- 
low the rule which obtains in Cinchonacei^, that stipules are 
bodies furnished with glands at their base, we shall come to a 
conclusion differing essentially from all those that have hitherto ^ 
been brought forward, viz. that Gjsliacea are leafiest plmt$ with 
wlwrk qf stipules. 

It is worth while to keep in view that this idea, although at 
^t sight sufficiently paradoxical to caution us against its too 
hasty adoption, is perhaps in. reality l^^sa liable to objection than 
cither the views of Lindlay or of DeCandoUe and Bentham. At 
ihe same time, even if it were proved to be correct, I do not 01*0- 
ckely see in what manner it could help us out of the difficulty. 

In organography^ as well as in regard to the disposition of 
tlmse iWQ nstoral orders, the subject is one of considerable in- 
;itt a theoretical ^oint of view. 

, ^n viewing the whclc question, it appeal's to me, even admit- 
ting iwf h th^dley) the folhiceous organs of Galiacea to be true 
loaves, that the character thus established between the two 
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orders is aot of that ^ciiit impoi^o^ with wkicb it sacinl iu^hm 
gctuois^^y regarded. Tha leaves aro Iraly vertiedlatc 
phirtioa of thfc Cimkomem^ mid, without any vlolc^^©e to tmtfcf, 
they may be regarded as wei ticiHatc in the whole «rf plmi^ 
in this way. All botanists will admit that stipules? arc'taerely 
reduced or rudimentary^ partially-A^veloficd leaves. In fGHdiOiOf^ 
have plants with leaves in whorls^ all equally devcdopad^ biit 
tn many msos with an tiudeubled teudeney to reduntiep us?pm^ 
of the whorl. In Owhonaceof a ccrtaiit umul»r (»f the leavaa cd 
the whorl ai’o mvambly much moaro iully devek)i})ed than the 
others, which assume the eharaeiei of stipules^ but do-mifttp- 
pear in the form of oidinaty BtqmleH, m Rpj>cndagi*B to lOtlier 
leaver, but occupy independent position* around the stein like 
true leaves. If the aiguincnt had proceeded in this (kreotion, 
w<e should probably have had less discussion upon a [lomt^whinh 
still remains to bf» satisfactorily cleared up*. 

KXPIANATION OF PLATO IX. 

1. Popular r'lund fyf f indiona Cahuit/a. cliametei^ 

2 Stipuhir of Ijora cocemen, /O dmniet«ns. * 

f\ff 3, Vertical ac‘(*Uon ot gland of Ctnchma 0//wi£(ya (after 

Kho>^mg (a) central niuleua of eoiupatt tissue, au(l (6) oU^ter lajcjr 
of elongHted ( c ll« ^ 

Ftff 4 Ihagruttiatic ^ icw of two of Hie cells of the outer taver of tlwi^gltiid 
(f' Calisatfu)^ exlubitiug thi5 uumla {is e) at their a^xix, a$ daMiti 
b) Weddell. ! 

fig 5. Stipular gland of £xostemm hmgtfiorn, 7P diametora. ^ 

Fig 6 Tv^ in gland from stipule of Jstivnha Ptveeana, formed by tbe adb^ 
sTon of tao glSnds throughimt tlie greater part of iheir t^hgtti 
This IS only of occa«)onal (luonilental) oeearrenee* the UsaaJ llWln 
of the gland being not tnibke that of E^poutmrm long^fhrfii, bitt 
of greatci si/e- 70 diameters. ^ , 

Ftg 7. Glands of Gaitmn Seattle. JO diametera 
hg. 8 Gland of Crtwianelfa stylosa 70 diameters. ' 

Fig, 9. Gknds of Galm^n tTvdatum JO diameters ‘ 

F^i 10. Gland of Qulium urteokstum 70 diameter* i 

Fig, U, Ghkmi of Asiperula wlaraia, 70 dnurietera. , ,*,i/ 


/ 

XVIII. — Mmellaneow! Noieu on the Fmm of JUucea, mchifinff 
remarks made on the lim of vmroh from Barrmklitm thit 
Station, By Capt* RoBEUf C. Tv3rii«n> of the 881^1 R^mwt 
Bonggiil Native Bight Infantry. t 

I HAVE alre^y, in page 365, Scr. 2. vol. xifi. this 
my obaervations pu the fauna of Barrackpore ; 1 shall iji 9 yj^a|d 

♦ To Prote»»or Ralfouf, Mr M^Nah/anil Mr 13 vans, my bc^at fctte 

due, tor the nnlimitcd asc of plant* tooiti tihe Royal Ttotsani^ «luP‘R^pdfi'*' 
mental Gm^detis. for cnaaimatioii. i 



imdeilitang<E lii!o«t tfcUbuE matreh '^'^twifiAty dayEifiWi jSamcfe^ 
pom in ciwpnjjariyf with my rcgim^nt^ %fe^e»liii€Hdif 

laliatiitq hctwe&ii tha twb stEtbnE m tah()ut^) 90 «tiiile 9 )Uhroughji* 
is^mniry by tittmdFouE streattiR twtfdnyivcw^ W4‘ 

bmi^ citisH fiimoMt >beaiidaa cr^ritMintorvwgi 

iliAicbit^a ; 1 had thercifom Itn tvnii* wnAe^r^ every 4ii*4>(>fVd<hiirtt 
tmmtegOy and waa }H*rihctly^ imEbld td makei any minute 
ftumE ofa alBu journey 51 liow(*vrr> a» oppbrtu^luti^a offerM^ 4 i Inht 
nti tiinie iu^ anaking thn foUawing i 30 te^> winch* althdagh'^bricJ' 
apd Bcanty^ may iiwt altogether prove ttPinterenting, * - h 

The road fmni Barrack yiore to Daocn iR aeldonn employed foe 
tioopa^ ftir lA Iniqneutly ocjcura that pontimia ot‘ the Oonwitry be- 
come mtitHjly imuuluted tor monihK together, cSritisiequently^ quite 
impaa«fit)lc to land earnacre; Kiiropeans are i hesrof^c not vei'y 
familiar with this part of Bengal, riotwithfttaiiding ita poiciihity 
to the capital of India. 

To us far aa the civil ataiitm of Jessore, or t^Nt n u.s far as Fiir- 
reedpore, ther^^ i» no very reiiuirkahie difference in the country, 
although tlu’ aspect decnledly gradually R'lMinries a ehaii|ce 5 Intt 
afttr Ct^ossing the inuii,niHecnt liroad river Pnddur, the chtferettbc 
ia ino<?t observable : jungles become more wide and dense, and 
iJiip whole quuiitry bears a different feature, which continues to 
tih<e^ity of Dacca ; this latter is both a civil and military station. 
European travelh'rs now feci for the first time since leaving Cal- 
cuttEjj that they arc fairly in the wilds of Ilindostan, surrouiitlid 
hy awamps and unheultuy jungles, infested by tigci’s and nurne- 
i?ott8 other ferocious as well as venomous aaimals» The uii- 
htiaHhinoss of this portion of Bengal is proverbial, owing to the 
numerous sw'amps, the quantity of tank vegetation, coiqiled wuth 
the uutural damp and heat that prevail tiuriug se viral mOntiifl 
of the year* hee Uiwm und d%e is not an unex>«mion native 
saying. The ix*ador may now imagine the style of country hi 
which the few following notm were made during a slay of abtrtit 
five months, when sickness made a change of climate absolutely 
necessary. 

' fer as Jfessoro th(j fauna is similar to that already infcd- 
ttoniid of Bariruokp<)re>>with very slight cjtoeptkmsj the krgvr S}>c- 
Mrf* llimtoras observed at the last stsfaofn bOcoibe moi'e Com- 
mon, and frequently very abundant, mid after Icuvibg 4Tt9SsM*e 1 
obtained two sm^cimeus of PvmatarMtm leucomste^^ 

ptniu. I was "astonished at geumg speoiMferis 
%t"Poiin0iTMinUa kutoffttMer, their known habitats bcin^lieyAlS- 
l^epaul, A»wn> and Tenassovim; The Vt^cplm has 

tJjwir note is heard ennatantiy 
dni^ng the day, and not unfrequcntly »t night ; tkoCumhuvixmiis 
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pair^briug April, for i had several opjwrtunitiefl qf witnoooing 
it ; they are also exceedingly common. 

When at Gunagutty enormous flights of the Faldnellm ignm^ 
flew over our camp ; they ai'e excellent eating and much sought 
after both by European and native sportsmen, and known to the 
former as the small Block Curlew. Owing U) the rumicrous 
swain|>6 the number of aquatic birds in surprising, and the 
country is perfectly dotted by tha Jinastovms osciiam and Cioonia 
leucocephaia. I was fortunate in obtaiiiiug two eggs of this latter 
species, one of which is now in the museum of tue Honourable 
East India Company, and the other in my own collection ; they 
are larger than a hen^s egg, and of a pure white colour. The 
Ploiu9 melanof/aster and Gracultts 2 )t/pnm£S are plentiful ; the 
former is the welUknown 8nake-bird of India ; both these spo^ 
cies arc peculiar in their habits, and may be secui constantly 
seated for hours, apparently motionless, on trees or stakes in or 
near water, watching their })rey ; they arc also in constant attend- 
ance on the nets of flshermen, perching theniHelves familiarly on 
the nets ; here they sit in solitary silence, occasionally spreading 
out their wings to dry in the burning sun, placing themselves 
while so doing in most eccentric attitudes. I had a aulendtd 
specimen of Ams pwcilirrhyncha shot and sent to me by a brother 
officer, who mentioned seeing numbers in the same jheel wbm 
he killed this bird. I also obtained a very curious Trmga^ of 
what species I am at present uncertain ; it may prove to be 
an albinoid variety of T. rnimia. The Lanim supercilioom (Ini 
var.) is quite disappearing, and the Lamm nigricepa is very com- 
mon. The Megalaima asiatka and Sciurm pa^marum become 
scarce, nor did 1 sec one of either after crossing the river Pud** 
dur; so scarce seems the common Palm Squirrel of India, that 
the natives of Dacca are almost ignorant of its existence* 

1 observed large flocks of the Larm brwmictfhalm fly down the 
stream of the rivet Fuddur, as also a flock of that elegant duck, 
Ams eargophyUacea : the Acridotheren gingmarm ana 
atriatn are not uncommon on the banks of the same river ; ihe 
latter confinirig themselves to the grass and bush jungle in tibe 
neighbourhood* I had several opportunities of observing tbo 
actions of Oktreola orienialk; they are not uncommon; about 
dufitk numbers are seen actively engaged, like swallows, in search 
of itisects, which they take on tl^ wing, to which latter birds 
their movements bear a great similarity. 

Amongst the Raptorcs the Hdiaetm macei are venr common ; 
they are hot choice in their selection of food, for I have then 
them eating carrion in company with vultures and oth^r oarikm^ 
birds. Whili^it on the subject oi Ra]iiorcs, 1 shall relate a curbiiiii 
circumstance connected with the habits of Milmto ider and Hk* 
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Imehtr mAie^ which 1 observed whilst sitting out in a field with 
several others after sunset : — A solitary white ant or termite was 
observed to fiy out of a small hole near us, and went almost per- 
jimdicularly into the air ; another and another followed in quick 
succession, till at length myriads formed a stream of living insects. 
Notwithstanding the lateness of the evening, several crows (Corms 
tsplendem) observed the insects, and coiiiinenced cawing and flying 
about, but were too timid to approach, owing to our proximity ; 
suddenly not less than fifty common kites {Milvus ater) made 
their appeamice, and in less than a few seconds afterwards at 
least two hundred of these birds congregated together and at* 
tacked the termites ; the birds flew within 20 feet over our 
heads, and notwithstanding the numW collected, so graceful 
and exquisite were their movements, that no confusion, striking 
(rf wings, or jostling of each other could be observed, the birds 
passing and clearing themselves with the greatest nicety : the 
insects were invariably seized with their claws and instantly de* 
voured. During Oiis singular s|iectaclc a Brahminec Kite (i/a* 
Haitim indtis) joined the party ; the motions and actions of this 
bird, though equally graceful, were considerably more rapid than 
rtie other kites wliicli showed no symptoms of timidity, but cun- 
tinned their feast till almost every insect disappeared. The birds 
now separated and flew off in various directions, so that in a few 
minutes scarcely one was to be seen, M^hcrc they came from and 
bow they congregated so rapidly appeared quite a mystery. 

1 obtained a perfectly-formed egg fiom a female Eudynams 
arientalu shot near Jessore in April, at which station five young 
Vimra snbetha were brought to me during the same month, as 
the young of Cavis aw*em^ They had been dug out of a hole in 
the side of a bank, and appear not uncommon in this neigh- 
bourhood or at Dacca, where several adult spramens were 
brought to me. as well as of a Paradowurm, which I have 
evfery reason to believe is P, mmanga, although the osciibe^ ha- 
bitat of this latter species is the Indian Archipelago. Specimens 
of fferpestes griseus are occasionally obtained^ but by no means 
cotmnon; the Pteropus edwardsii, Meguderma lyi'u, Nyctieyue 
(Mtmeus, Ognopierm fnarpnatusy and Taphozovs hngimarm 
mw very plentiful ; the Kmvoula ptdus, of which I obtained 
and saw but two speeimenB, is excessively rare at Dacca. This 
elegant Bi#is found in thick )ungle, and is only observed when 
disturbed, by suddenly flying out of its retreat and taking almost 
immediide shelter l^e a moth among the hushes; the {fre* 
vadtng colour of this species is a briglit orange, marked with 
biaek on the wings ; this oran^ colour fades sdW the death of 
the animal into a dirty yellowish tint. 

4 have alwady mentioned that the Seiw^ pdmaftm is un- 
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kiiowii a( l)aeca^ but it la r<*plupctl by a <iuc sp<ioi<*s fomiti iw 
jiin^tr« and by no ineaiiB unconimon. "thv KuropeatV n4i(loi)ia ^^8 
well aa the pativtia appeared not to k no a of the (‘xmtvuceojT fni8 
and were astonished at lay bringing borne several 
nions'; they were also hujuid m mango topcn and suiatl orchards^ 
Tblis Squirrel is decidedly not S. lolria/iof Hodgs.^ ami appeavp 
to differ from lokroid^s of Itodgs., to wluc^h however it 
a strong reseniblanee and is elosc/y allied. I would therefore, if 
the ispeeiVs is new, and 1 have* every leason to believe it 
IS, fsugge^t for it the name of S. hlytfm, after my esteemed friend 
tC. Blyth, K'^q. The colour of this Squirri 1 is of a jK*euIiar ycK 
low -gray above ; the whole of the under surface', as well as the 
inner side of the legs, are of a light gray ; on the back the yel- 
lovyish hue is most perceptible, sprinkled over with abundance 
of minute blaek marks ; the whiskers are black ; eyes full, b**d- 
bant and dark ; the tad busliy and carri(‘d over the back \ tiic 
itiiKU* part of the thighs us brownish ; the entire length nf 
ariin^al is t5 niches, of which the tail measur(‘s alone They 
are by no means timid, but after being once disturbed and 
alarmed; run and hide among the blanches and arc most diffeeult 
to obtain. 

One of the moat common species of Mammalia, amt which 
e^niot fail to attract the notice of the most unobservant, arc tint 
common tame Otters of tbe fisbermen in this neighbourhood 
{Lutra chvieimis ^ ; seveial are kept by each family for ihe|Gxprc^d 
purpose of catching fish, and the nicety with which they train and 
educate these Otters is extraordinary. I have invariably found 
them fishing m small streams, branches of rivers, or swamps; tb<} 
niethod adopted is as follows : — a boat is usually fastHmed to a 
stake a few^ yards from the bank, the sido of the boat sej^i^lom 
extjeeding a few inches in height from the surface of tjfia w'aicr^; 
the Offers, usually two or three, jump ovtTboard and swim 
the neighbourhood of the boat, diving and eutobing fiahj 
they carry to the side of th<’ bo^t and drop in ; thv* 
tinues several hours, the lishermon in the meantime 
on shore otherwise eng<iged. Another mode adopttvt| fo^ 
with Otters i« to triiin these animals to didvc fish uiio 
for that purpose. » luli 

The targe Bengal Tiger {Felts and the conunon iHjopwfju 
(Petis le^mriiia) are by ho uk^hus uncommon, 
oneritly yisiting the neighhourh^o^ cauionments 

thoir presciw ajiyl-hiwjj but Wi^aiflc io.€ 
iiina!|itants. ]>op(ir^ hove be^n siiot ypini^i tnp 
c^toififneuts. I bad a wiagnifiqcnt ^specimyn of ^ ' * 

iieht t6 me. Ttiis sjwscies appears very rarc,7j|j)v . 

residents being aware of its oeeuiTenee at Dacca; the party 



bmught it iu ncrsisted m bt^Ueving it |to b(j a vafje|y of 
e(iiliipon 1f^bj)ara/fi/<) Jal^^ thi4 magnificent a|3^inen lU 
dlind^aiona. . I, 

won^d file sm^ll JHamm|alia^ lhc(CO^iui(bi House llat 
fm*tHqr cof^iparWm : it is decidedly closely ullieil to Mui^^iiuttcu^,^ 
bm Wf a considerably <|urkei‘ colour* t*bl« dark colour ali?K^ 
beCn^il'niarkcMi iu spei^lnieusoF huUcus reccivi^d from 
crn tudiaj but as tbe spcciCH found at Dacca ^ccins to dlii|[cr 
^rotti kafk, to which, however, it is closely allied, 1 would “sugg^slr 
^or it the name of Mus daccarmuy provuhul b is^ as I have 
every ri^ason to bcliev<‘ it to bq, an uudescrik'd »\)iifk% 
fiorniv muriTius, or eoimuon Musk Hat of Europeans, is very 
ajbuiulttiit, frvqvv'nting hou>es and otlu r suitable localities. 

When 1 arrived at ibuftt, the number of Aleffataim/^ Iwaia, 
a]^6Ut , Cantonments surprised me not a Htjtle; Uie call of iKlp 
bird, wlucjj is a very abundant species, might be expressed thin? 
kootur^r knotit^'^r hooiur^t\ lu‘ard incesHautly at intervals during 
the day. The Megaluima imaticn is not to be found, at least 
duribg the mouths I remained at Dacca. Si veral young of the 
formpr species wen' brought to me alive in the month of dune; 
they live and thrive well in confinement, feeding freely on 
fruit, milk and bread, c^e. ; howcv(‘i, tliey are disagreeable 
pets, from tlie iiii'essaur noise thf‘y make. The Cerdro;pm 
is also u common bird, found in hush jungle ; the I’alts 
of this species vary, and are curious ; one resiunbiing the bark 
of the Bengal Eox [Wdpos bm^almmih), wliils^t th(‘ other might 
be imitated thus: clack, clack, clack, clack, clack, gam I, (jmje, 
gipik, gmk, hin, kurr, kurr, karr, kurr, clack, clack, Ik I 
fortunate in obtaining the nest and egg of this bird during, the? 
month of June; the eggs i\vc pure white, uml very rouiul, in 
feinuation* iTiie ne.st, which w^as compost d of straw and grassj^ 
](?e»embled a large baU supported on sticks, with a liole thic 
side jfor the bird to enter ; tbe nest was w ell concealed, and with 
great difficulty discovered. 

l*he I^jfaptiloit ctrgala and L. javanica occasionally visit this 
ItCigJhbourhood. T was much interested in seeing in the poa- 
««ij^sion of M ^6r (Iraham, the executive officer, a specuu^i;i pf a 
livfhg Leptaptiios,-^\ should my jaikmica, but the bird w^us s<? 
young that 1 felt rather uncertain as to tbe liutact spepies ; 
frbb^ uic HCgly imture of the back feather^i, it much resembled 
* ly I am asvaro that the young of ^^^toptihs^ 

hi colour, judging from flie young birds which visit 
igiu;'h is th,is> which cauaes me to h^iiate 

^ TTObg s'pgcimbU alluded to. Major Griadiam found ^wo 
;Wi&g fu the »imie heit, and not vary far fixmi ^acca ; tli^ heat 
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Thi^re h a apeci^s of the genua Cajmmutgm (C* 
o6niinon in cantonments; they fly about duak, ftreqaeiatly 
eitting on the tops of houses, where they mmain for hours 
calling in a most disagreeable manner; their note resemfalea 
gMich^ ffmirhf pmschf varied occasionally by a hoarse sound resem- 
bling fmr^rWYr gurYrW^r, &(% The Corms ctdmimtm is 
equally plentiful with the Con^m s})lendem* I may here men- 
tion tliat the lorn iyphta^ which is also common, assames a 
much blacker appearance than those obtained at Barrackpore. 
The Sphenvra sirtata, Armdimx olivacens^ and Malmneercm 
earlei are by no means uncfniimon ; the latter are very plentiful, 
and found chiefly in bush and grass jungle. I also received 
good specimens of the following, comparatively speaking, com- 
mon birds : Halcyon ynrxal, H. Spizarfus Ihnnnlitm^ 

Pontoaetus iehifiyaiitiis, Bubo Ketnpa cey/onenm; the 

last two are fine large species, the first Inung easily rt^cogniaed from 
the latter by its feathered feet, whereas the Ketupa ecyhnemtu has 
a naked yellow tarsus. Tlu* Vunilua tenuirostriH, Malacocercm 
bengalenm, AnfJtm richardi, Vopmjchm ftaulartsty Tepkrodomu 
pondiccrianmy as well as IViclimfomn abboih, are by no mcains 
uncommon ; the latter species I had no conception tvas found in 
this part of Bengal, specimens having b<‘(‘n received only front 
Arracan : that they bribed at Dacca is beyond a doubt, IW I 
obtained just-fledged young following the parent birds. 

Lanius nigriceps is a very plentiful species, and the only ex- 
amples 1 have seeu at Dacca of this genus. 

Several fine spmufu^ns of the Hmmtomis ckeda^ and one of 
Aquila nmia, have been brought to me; the former are con- 
stantly found near swampy ground, whcfi’c specinums of the 
lAmom mgocephaia, Vharadrtm and VusHrmimtila (the 

Chuckwa-ckuiekwec of the natives, and the Brahminee Duck of 
Europeans) arc found. In the dense thick jungle, numheea of 
the trv^tu^ Chrymmma Hxneme, PhtneoUnm rndg^fk^ 

and a local variety ? of T uiim oceHatus an* fimnd ; bccasioiiullly 
a few Oriolus indims, TafUalm Imtcociqyhalus^ and PhbiM^ 
gmter visit the station. The HrachyptemuB aurmUmii I have not 
seen, but find it plentifully replaced by the Mimipterim pfm^^ 
which is very abundant. The specimens <rf the 
mrnis pondteeriamts are whiter over the eye than the spmmevis 
I have received from elsewhere ; this seems to be merely k local 
peculiarity. Numbers of Acridotherm grtsem build in the oM 
temples and houses about the sefioys’ huts ; this is rather cumma, 
for at Mussoorie, in the Himalayas, they ii|vaiiably select larg^ 
tre(^8 for their nests. It is not unusual, daring the hdui^ of 
parade or drill in the morning, to see numbers of these bMa 
feeding fearlessly near the soldiers, ^’his reraindil me of wdiat I 
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hsm ffoquexitiy iti the Aaiiothmm trislis and StmrmpM&r 
that they become so ftccu»tonied> from living in the migh* 
bfmrhood of regimental target butta^ as to allow the balla to pasa 
over them whilat they have fearkasly fed between the targets 
and tlie aoldiera practising. Before the commencement of the 
mny aeason^ a pair of NMapus coromandeliamis built their neat 
ainongat the branches of a large Peepul tree {Ficus r^ligiosm) 
in the very centre of cantonments ; and what was most cxtra^ 
ordinary^ the tree was situated at a great distance from water. 

The hirds occasionally brought for sale to the markets of the 
city are very interesting : the PaUamm schistiecm, at all times 
a rare bird ui th(* markets of Bengal, are to be had ; the Galii>^ 
crew crisMus and Parzam akoof may also be purchased j— the 
natives keep them in cages as pets. Captain Middleton sent me 
a cage full of Neciarinia goalparknm^ which Inid been caught in 
tlui neighbourhood ; thes<; exquisite little creatures I ktqit for a 
very long while, feeding them on water and sugar, bretul and 
milk; occasionally varying their diet with honey; the males sing 
in captivity, aud soon become familiar and confiding iu their 
dispositiims. Few Ncctarinia zeylmica are found, but the Nec*^ 
tarinia asiatica are common ; the latter hi'ced amongst the 
bushes; two or three nests were brought to me. 

In the long grass j^ungle for several days I observed a small 
bird, excessively wild in its habit and apparently strong on the 
wing> and very difficult to approach, flying about, a specimen of 
which 1 eventually obtained, and subsequently several others, a 
couple of which 1 sent to Edward Blyth, Esq., in Calcutta, and 
which I took the lilKirty of calling after myself, namely CisHcpk 
Mleri, In Appendix 6. of his preface to the Catalogue of the 
Birds in the Museum of the Asiatic Society, Calcutta, page xxvii, 
in No. 1936, Cisikok erijtkroccphak, Mr. Blytli makes tliefbl- 
lowing mmark Albinoid, young ? from the vicimty of Bacca^ 
pteteted by Captain Tytler, 38th B.N.I. (Qu. n. s. C. Mlm, 
nobis.) I allude to this simply because I obtained sevettu ape- 
ctmona, and feel perfectly satisfied that it is distinct from Cistk 
mk e^hrocqphak (Jerdou, Blyth) from S. India ; they were 
ohoerved to be building prior to my leaving Dacca. 

In the neighbourhood of cantonments several specimens of 
that curious aniinal, Vaprokym hispidus^ were shot and sent to 
me ; the Ibriiiation of tms species resembles more the appearance 
el a tail4asa mt than a rabbit or hare. Many doubts arise iq 
tha Opinion of sportsmen as to its being good for food ; but of 
this^fact there is not the slightest doubt, for its flesh lis equal 
to that any hare. The ears are particularly short, and the 
hair eoarae and stiffs The other hares found at the station are 
iigfm which iarc common, and another bate closely 
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ulk&ii to Lepus mffi'iaidlift, but di»tuic% (bffiuront^^a) 
vrlueh 1 have ah^^y forwardtsd to El Biy tb^ Eaq.» under ^ niuiMif* 
of JUpm itjtleri^ as 1 have every reaaou to it is 

Hpeciea ; they art) not uueoiiiunm at Dacca. The curcuiniitMfiao' 
of niy having been so unsettled since leaving Dacca ha*a foi!\ tlaa 
present prevented niy giving a minute description of this ammab 
several speciinenik of which are m my collection^ but I shall mt 
dc.tvour to do so us boon as possible. 

Among othtT iw>velties obtained by mo at this station I have 
to emimcrate two deeidedly new sj>ccies ot birds. The fimt 
i« of the gtmi« Mei^ihmib \ for which 1 suggest the namec of 
MtigaluruB*^ mrreauxii^ after the Messrs. Vtareaux of Faria, 
drawing ot which 1 will endeavour to leave in tiifc M/useum of 
the India House prior to iny depaituic for India, as well aaaaf 
the other new birds deserilml. \ 

The next new species is of tlic genus Shj^rnapn^ior, doimly 
hUmhI to Siurrwpastor cortJra, but apparently cliffei*eijt, being nH^ 
suae skghtiy larger, and the black inoie spread over thit entiro 
pluimige, giving the bird a darker appcaraacc than the lotlifttr 
spirits. At first I was induced to trmt this bud us a 
variHy ; but after set ing three »pt ciuiciis, and each agreeing iii; 
eveiy respc«‘t with the <\ihvn, i Ciiimot hdp auppoaiiig and 
belnvitig it to be a new species ;r if so, 1 suggest foi' il;>the«ipiiHt 
of iStuj rtop^tHlar iwtord, afUi’ F. Moorc% Kaq^v 
East India Tlousc. The Wdiv I suw oatne fwn the 
about Miduapooro luid ( i*c wluirc of Lowers Jkiigal* t Thri natmcaa 
are, not altogciher uniHunhar with this bidrd : that &t iibf a 
nicve local varoct;^ i« prov^’d liorn the size bomg larger^ and 
specimens coming from different locaktica. )« < it » f ♦ oh 

Amongst the cago birds atvn in the markili Lnemarked^nt 
curious apccLiiicu of the gciuis Utirptuimsui^, cvidciitkntmtf^aiSf^ 
variety of C* eryUintmH, or the conniion ^Jlootic td oft indigtinipif 
colour of tins bud/ slmwed symptiHUs of bemf a part iaUy 
iioid vaiicty. 1 will however, rM!K!C«sary, On/k iWiiire 
remark more fully on this bird aft(*r mukiug mimiUi ootiiptailanilin^ 
for the owner asserted that it was a distinct bird from the Tootie, 
and a Hpeeics well known about the foot of the Chermpoonjie 
range oi t 

Defoae proceeding further, I w4l givenn 
able circamstanee, and v\hwh appears tn 

A sepoy of my regunent keeps several large scorpions ; these 
animals he has always bt*ea itt the habifc of fJOllerting 5* whatever 
his secret is, 1 know not, but it is intiuesting, for he allows the 
scorpions to crawl over hia hands, breast, and in fiw^ jiff over 
bm they n«wrr attempt to irtiiig; bciiuka ^tthi^butd 

on Ot^her^ people, i akamuied ^the 





^in mo rubbed the hoat^ 

pmm healthy, imd oarried ihek iatia in the^ usual 

e 'tim. The' sepoy asseited that he pos^sesd the juke/df a 
which^ when applied ^to a fresh -caught ' scorpton^ 
pNNwents it for the future from siingitig ; he also mentioned that 
stitmd of his 'frmily possess the same secret, but from the man^ 
tier in wMch he evaded my questions reapecting the bulbous 
root, 1 am inclined to doubt that portion of bis assertion. 

^ The doufcsstie animals of Dacca are pi^ctsely similar to those 
fbund slt'Barrtickpore, with the exception of one sohtary animal 
WovAj of attention, and which is called the Dacca Cow ^ they 
wre highly prkied by natives, and the breed is not known 
thaiiy* idl that I ean gather respecting the history of this 
domestieated animal is, that it is a breed introduced Vcaii^s ago ; 
but when, and from what locality, no one knows. The Colour 
is^invarialdy «if a pure white, the tail long and bushy at the end ; 
the .mifiiat ts of a small sise ; eyes large, full and dark ; akin 
nound the eyes of « pinkish hue, the same colour prevails on the 
nittUile I they do not give any large quantity of milk, but are 
prised highly as a breed, by the natives of the higher elass. The 
maka am aiinilar to the cow in appeai*anee, both posseusing little 
sympitoms of a hump. It is very rarely that these cattle 
am ^viuitted to leave the houses in which thi^ are kept, nor 
am^tbey ever seen gr^ing in the fields ; that they are totally 
diilbreut from the cattle of the country is beyond a doubt, and 1 
iKIgrat thdt 1 could gain no satisfactory information about them. 

The jungles of Dacca abound with insects, nor have 1 seen a 
finer field ror the naturalist than this part of Bengal presents ; 
the unhealthiness of the place, however, nreeludes all pleasmti 
igroln/ visiting it as a matter ^ choice. With these iew brief 
clMwrvations I now oonokde my observations cm the fauna of 
Bicc% SimpSy mearioniug that on my return to Calbutta by 
tW Soanderbunds, I saw great numbers of 
kimgmier and; Malayan ammxropierm both species ware 
tmntaiy fbundant. 
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Mr. J, on Currmia 


bjr^l^i;.,\Y^Jhajq9^ b«ive ajip^red ftot^ WW 

Th^t on the Mothiaei^ ho>vevt‘r, puujiahi^ l^t 
c^pkjiua some atatcjr;fient»^ vvtud^, aa they pot foup<iWvjaf^ 



l^iy^es that gentkumii due cudit for motiit ^>i bis mveati^gatioh* 
into th<c mechauHiu lesipuatiori in tbq Bivalv^a^ hut 
thgf pruist he ‘^'ts off ceitaiu euors which he allege^ Mt# I^MU- 
cooif haa eopw^ltted, an follows — Jiiy Mr* li^neocik, icpreip)e?pt«» 
ing ela'^s of ubt>eiver8, it is main tailed tliat the u^haleipA 
current is set ju motion txclusivJj by the action of \thrat4a 
citia seated on the lining numbraue of the siphon itsclh 5y 
Mr, 'Ciai k this exjilanation is denied. The lormcr natnr«ihp(fe 
le^ts Ins theory upon the alleged demonsti lotion of pp 410 
ni/erw// spif^ee of the inbalint siphon, tht latter upon obseiv 
vaium of the eurunts/^ “ Mi, Hancock is uigloubtcalyi tP 
ip N^tmg that the 'yat( r cnteiuig this cavit) is drawn ui by cdnjft 
of the siphon. Tiic oiKios(opi dispiwes couipletciv thea8^cy4lC0 
that tin lutetnal lining nifmbianc ot the mhalent pr 
hianthnj sijihon is the scum of cilmtid epthUium/^ 
ccfrong tin ♦ xhaU nt curie>^it it h statecli Tb^ umptw*optpdj0|ipi 
of t^is emunt was suppofsed by (lancock to he 4^ 0 tlw 
uc|io;i pf aha Iinhig the interior of the siphop^ The siatapJfint 
oif th** dh^tumui^H d naturalist m this partfipular is 
f^ijoneous^ 1?ps siphon, liknthe m-curreuit ope, is tf^i 
vihratile epifhcliuin." Aginp^ wc hnd rt stated t|iwt 
c9ck^i^ iwacemate in affirmnig tj;i4 all the lepat^ 

this ci|ivity travels along the inlpdent oi 

siphiop. ^an4 never, under any circuinslan^^j, thn»ugl| 
ventral or pedal op<‘inngs/^ ^ ^ ^ ^ ^ ^ 

j^r. ^aneobk has mad^ none of thfC st^te«mptft}hei^i0pp^ 
tb^hmi. the only pl^pe whpi;e anj; fit m 

W o?cprps8<‘d IS ip a jomt mp^n ^i4h fWn 

Aii^ociatioii Meeting ip 1831, and fifterwayds mth 

VL ^ 1 * 1 . 



JOjCjrnal*. Certfthijy lit) such at^ thfife nu)iil 

%-M^»W,liWver, Qf lWW> <X!WDf«WWW^ 

witlJ Mr.* Cl^ilf, fifom }lrh\c^ tod flot we^twii^R mmt 

Mf. aanpw^fk^rws of f 

tne Bobject. These letters bear tny signature^ and for anything 
therein contained, I alone am respons^hl®. . Premiming that 

• 9nd Tof.jkb- ^ il7^ 
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thi^ m^nke, t W 

tSfeFSfe ^hiUp \ittt V5btl^«ctli|!^ f^tfilted Ihc' (/piniohs ad^biirt^a. 

IVdtii tlie diitiml by Mr. Cl^i*k df t)i<? c6rt^th4is§ 
W tbade irt li tiotih' of 'Keflia i^bra, fha^ 

riW^ftfl>^liir'jfbW that species perfoimed the offiiicof an'iiig^fcai 
The cotitt’civex^sj atlsitig o'ht of it led to thii expressioh 
6r^bA^jdllfei*etit vie^s oh file thcoiy of branchial and aihhoiial 
' 1 contended for the reception and diftchatf^C'of thcajfe 
edh^nta^^y separate apertures (or in separate portions of 'fhe 
cfAtelt ’#hHre tWO upcitiires do not exirit), iind that tlu^ detion 
brft nOt by the cilia lining the siphons e/one, as ‘Will be 
^^ScWffrbin iW following eVtraef^. fn the tirst letter #ny’‘v1ey« 
ao^ thimi kated^ — ^'Tho mhaletit is always kept di8tlu(it*"fr6'pf|t 
fhe Wh'^ept t'Tihrnt, and a(hnitt<‘d by a sej)driue apertnVe frOin 
tbht ‘by which the latter is ctpciled. Tins sceinn to be neccs-- 
sdcy/’tiis Vht currents, beipg caused by th(‘ motion of t\\ehranchiul 
dhd ii^jt by ihc t xljtansion and eontniction of the Myalls of a 
CisVity,' aCe CiMlhuou^ ni one direction* Tn my second loiter 1 
It 'twite to tills effVet : — 'Phe internal surface of these sipl'iOns 
id'WdHaHy \perhtipH always) covered with vibratih' ciba, more 
mlMtefhan those of the otanehue, but acfini/ tn canjuncfihn wifh 
prbdUcitig the cuvreiitft. Mr. Cocks informs tnc that he 
dra kie tW ^U^l In thti inferihr tube Of K&tlm huhorlicntari^, With 
I irirh fOcUs^/' These statemenls surely cannot bp 
nhplY thdt the dirrents arc ptodiicdd by the cilia lining 
®te^jiiibhk4aiw4c *‘a vi'heVc dOes Or. mUiainfe find Mr* Haucock^ 
demtifmttiitioti of ciba ** on thc^se orgmi4 ? The cxist- 
HAlhg thb mteii^al miHU of the sinhbns had bekji 
^Oteliy itotiCed by Mr.’ Gsmer'f itbd other authors; find npi- 
^ lisHftihmrilf^^thy dedded opihion noW glten by Dr. W^lliVtUa 

B insi this view, 1 still behove that it is borrcci; bAthdWpycr 
i44Jtiy WOlhli^Afrficd scientific rCpdf^tiop or Stt' Hahe^ck 

<iiiSk^4fe'brbhght ib 

to th6' Apcrtiirf>s''^bV which the Water is Adhiitfe^ 
ffbtil the cmeuofe of r^Ae^lcd obscrvatibhs (and in 
agi^e Vi«i 

the 8Ub|)iy of ^thlc bratiChifife paiiks in'W’the 
Wheh^ !t^6?cUts ' tthd ihsWtlw 104 wlltcw 
d itfOb^liirtent Wai^ pWing iti by thk po 
tiWWnW l^rc^^bre tap fiedal Cwniil'g^ 

WetWV<?*li##h(4«iUi't^L’^ M stated %%, WlMrpty 

j^ludtV'U^ lol bfn to jo 'd ) »- » u 

WAiC!NatJSfi{;t.^dSe;Whi.p.i84.' 

t 2nd Ser. voL »v. p. f „ 

X OhnrienwortV* M»g Nnt, Hist. vol. m. p. 298. 
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end aevOTy under any eiroumlanee, thiough the 0 ^, 111 ( 1 ^ 

ofKtnihg.” On tl« cnntcftry, I the Howing ii| of iptiw 

inmaf^h aU the apertaren (not ^oluntwrdy elowHl) as a i^tUOd 
consequence of the tq^ening of the valve* *» wfaji'h actwn thaqui" 
naal has of course frequent oecaaion to perferui. I have atatedf 
too, in recording my observationa on Turttmu mmta, that “ pi 
first the water was observed to pass into the widely-oiMin nutofle 
of this little niollttalc at all parta of the baaa of the aheU t » ^ <aiad 
that ‘'in Montamta bulentaia the principal ingi'eas current t* 
decidedly anterior, though the yntter is adimtted Oiocaaioigia% 
thftmgh the whole lenffth of the open numiietk” The peoastolUU 
expulsion through all the uniices is treated as an aidmowlcdged 
tact throughout ; the only reservation I {nalce is that it ninst<h« 
oonsadered an ocoaeiutud aetuiii, unconnected with the ntgujlir 
bcanohial eurrents. Mr. Hancock haa aloo distinctly atatod W 
his papei' on GJumostrea that, when Aho valves arc snddieidx 
doa^ 'andi the siphons withdrawn,, the oontaiped water wiU 
eauipe by the pedal opening and the 'Tintiute fourth npeiHOSs 
which IS found in this and sonue other bivalvea wath ghined 
mantles §, In our joint paper “On the Branchial Current* ii|n 
J^halaa xnd Mya” a dcsciiptton is given td* the aotianiia^iliMI 
oorrents, obsenved m an ludividual ufi Afpu citewMs' 

Tbia instance la adduced in iMustmlUeu «ff thd gdneisel hM^of the 
distinct and simultaneous action of separate «narei|it« thrqt^h 
toe sipboiM. The ^uestMu of oocaaiondl tohon .un^ 
cuvumstancea or in othtw fatmlips «t not gone iqtOiino 4^|{tRp 
such extreme tqniuou on thia matter as Hr.* WiUMina RltiplmMe 
to Mr. MaUtoek, can, by any fair oonstr«cti«n of jw^rdqj he ^ 
duced &oia it. indeed the holding of auto OgMuena tv» •heto 
distniotly desny. Coneeming this joint pe^ I ttohxdvapppiM^ 
tttnity>cd atatiDg that, Mr. Clark having Jiraugp. fe«vai4i<w 
nonMicOniHscioa of the bsaotoml «nd,anitl ahamheivl 
a qnrdof that the currmita eonld not (pasa.tn at «n)»mitotoiuep4<tWl| 
ah thoiOther, i fto mytolf i unable,’ &osa toe* aNkpt 
akiil in delicate anntonned anvestigatiowa, .togpno a«c»rreto i ai^ 
fioniof the difficulty, though awaroief toeffictiof cmnieniMieiat^ 
firatortopcated obsenatioa of’ the eiunrents. I thertoeraiibiMi tor 
eoubc.to the aiaistance of my iideiul Mtv litMieoellM 
was rithe. discovtery of the oqaunwmflatWB nll>toRg>totot<|^t<l^ 
fiiinsttc ootwork <st the giile, whioh Hr. WilhaRa* )ngb%i<to^ 
Instea to Mr.. Haneoto, H« oniMidera it fvcRyoentmoidii^, 
iiowev«|r,>tb«t Miv Uianboto tootild not have hceUf anKaip^ 
discmietiy of the sasto fact by Hr. Sharpey, puhlitoed^4«9’l'9iOBI|l 

It » I } / t* // H I 

♦ Ann. Nftt. Hwt. 2ncl Sear. rol. iv. p, 49, t Vol. it. n, 24S, 

tVolvp. 211. » Vol.an.p. m 
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TlM'iiOHitfediVfMflntr m wbieh Hus it put 'mmmKffaii 
to^'sHkde ptoltttis 'A‘ dotibt on'Hid subjset Btlit wfily sWia 
)Wi}8(tln<l eXpi*(its"«o tnoeh' wnpruNs in Chit 'uistuno^ Abets be 
iUttSt<'&n(U*‘ th«t DK Shsrpe^r's diseovery has been overlooked by 
oSlii'y srtbtieqieat'WrHet' on the OBConomy of tbe LuneHibnuiehiKte 
Up to’ the 'ttme ? Nsy, there appears sonie reason 

to 'bhlleVe tbat Dt. W4lli#ms himflelf may have been amongst the 
butnber, lor at the same Meeting of the British Assnciidion at 
trhioh oUr paper, now aeknpwledged to contain the titre theory 
ol branehml action, was read, a paper by Dr. Williams on the 
name subject Aas also thind, in which it is Stated as the result of bis 
tesearfehce, " That the branrhial siphon acts in drawing m water 
hate the chamber of the mantle by the dilating of the valves of 
the shell {" and “ That a part of the water which is thiu drawn 
into tbe^btanchial ehamber w «ivail<m«d, and eventuaUxj r^otti iy 
the oi^oe, and that tbt rest u expelled by tfw onfiee tn /he 
DUehrte, bPd tn by the brmehal anpee*" Had Dr. W lUiamc 
boetif tben hware of Dr. Sbarpey’s discovery of tbe passage of the 
Water through the gills, he could scarcely have had recourse to 
<%e extraorainaiy idba that the water mind its way into the 
aAid’chamber through the iutestme. CunouHy ‘enough, it it 
announced in the same paper as another of the conclusions oome 
td, ^^'That 4n PhaUu the smheme are riohly Hoed wsth vibratik 
waH as the branehml plates.” 

' TnWe eaW be no doubt, now that the paasage is p«isnteil out, 
ihal the. 'Sharpey had got hold of the true ei^anation of the 
iHttnidliat eurrettta, in examining the common Mussel, and that 
tile rl^hU of pfbirity must be assigned to him. Tlwt hid dis* 
davtiry has MMsined so dong unnuticed probably nrisesy partly 
iKMIil its ^heihg hittnuiueed under the bead of ' Cdis,^ where we 
dtotM not ehmoefto find new’ views ou the cdructom and obooi. 
•noHAV't^the binlloe'mcillttsks, and partiy from tl»e modest «um- 
4MUrW>whi<di’the fkOts are stated, without ottonttMi beiug'drawii 
hO‘HAl*poiWts*wliere‘they dt^ 'from the aooottnts of tumor >ob>- 
'for oundves A may be neceasaryto saU^ that urn bdd 
tb SAK e en the agticleby Dr. Shatpey, a« ni the libzn^ wo eonault 
ftHe ttbt'in Whr owp^ that of the LitUiwy and FhBqsopbieal 
nMwy df NeWeaMlt] thii vdutne of Hie ' ^dopsedla of imat- 
aitieie ^HiiUa/ 'was lost in svr 

«ndtodd#nttmSMOb (6 ttW sul^eet)diid baa dever'baanroplaaoi. 
tJlMlWA4inUAn1i«t ft eoitaiewd anytonginal mMter dn Hie oseot 
Ol'Hlin BWtlirMi W haveWiaide Wpooibnir 

wtMDol^ti'Wgbtf'ef lib, tnrWfe hdve'done siiMic the aftpceimieenl 
WiUmms's remarks. 


/Report Bnt. Assoc for 1851, p. 82. 
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in the plewi^at i«oatm«imcatioiai^b^ ta^fiddi- 
cetOf'Mc H»n<fOek from the charge* of torw hiKW|^ti^ 

‘iiiin^ vthucbf 1 trust 1 hi^ve noiw tdonc satisfactonly; 1 shidUitteihe 
theitlwcnesion of ocmtrovertedp<)mtfiit>aome futurOoppoi^tJiiiuey. 

J ttwi;, Oouiblttmeiii 

I Your obodnint «erif«tit» t « 

^cv^^i^lstU*llpon•'T^nl^ If^tb Vu^ust 18fvl . 


XX.' — On Genm lijTimu. By Joim K*q./ 

F.H.fe., F.Ij.S. &c. ^ ' 

I ' » 1 j ' 


> [Omtiuutiil from 14 h} ‘ n j n ^ 

, * ‘ iV^i i 

2. Jii«»wotJ5. Cotidh if\fwiiUMiformi$^ IMi lacmim^ttfiidium 
mpiermfifbtis. had <ytnf longitudmcm nun eafipedvniiMiiii 

4^ * 


* Stamna Icpviii. Sp. 39 ad 4L ‘ 


39, Lyctum Barbanim. Linn, ex parte, non aliorurn; Dunal m 
DC,* fMdr. iriii. 51 1, Wuh synortvdni*? }bf 
Pmia Anwtr^lt, Scinde et Afghatiistkn,— 

Ahottadiir {Aucher Wcnj, n. i037). — JDale^ln. dfSiiri^AJootii^r 
{Kotifchy, n. 106)^ — A%hkni‘'?tati 670 %tWWi, 

^^Scinfje, Xiirdigas^ much, h. 093). 


This spocift^ wa« wdj 4i»tih«oishod by liinn«eui^^(lthhttglitl*<w<- 
founded W other botanists ana horticuUuralist* ^ith L. mlgf^e 
And L, Enropcdm, frotn tvbitfh it 'U tnathM 
ihAraete!r». It is very J^pWiose, witli fiexnWe; khotty,‘ fcWbked 
bfandiea, its splitting WA being of a ^lahedu* 
isk hne j the node* are large and vety pitttninfent, crflie^Steflly^ 
the IcAvfs, three to five ht erieh iiTtHtary lti'ftrf6fe, kW Hhedt^'iiilittAei 
Apnttmlattj at baAe, fliininishing into a sliort ^etidei^^ptSSilef 
Are to 10 lines Idtig and 1 line broad; plyWs'w We 
flowers spring out of each fasiciclb ; the pcdnin»}e W vny^ ifeAfler, 
long; 4he wppanular mi ^#Jwt « 

Wy tkip in textuce, a palv glanci^^s hnn, 

Jftvp. short ndnntn tc<fth>,bwf t% 
iptp 9mi two, .nrAlwc 

i« ^hip w ^4prR ja.weltfiha^^^^^ tuK/<on,^*W^4if 

above the base, bring 3 lines long, and the five equal, smoothi 
oUon^ aeginenta of its border bring 2 lines in tewgWt ata* 
mens inserted below the piddle of the tube 
one bring shorter, reaching the motith, whib* the oihS^q^^^pgr. 





m 


iipietiliitect bomljr 

^ Noi 6fQ; ^Vf>m Aff^hwemtmi bais a mubk^ |Nkier «imA 
Attiootbap bArfa* The apemntm tV<^ Kutidigasa appimmt^^hiKii; 

i ljrown luxuriantly in amblat «Atuttridn, for the leaves are much 
ar^4*, aiid^frequcA/tly auUtary ifu each axil, beinf^: 1^ inch lung, 
Hn« 0 to' 5/Umm broad*. 

40. JLycimn Turcomamcvniy Turcxaii. sp, a^huc imlescripia ; 
— ^ramis virgatis, raniulis apicc in spiniB abeuntibus, axdlm 
stepa incMji<^t/ mmuHs spwcsqetiUbua'upbyUiiJf soli- 

tariis 2-3nisvc, oblongis^^el fciriocolalKvubJongis, glaberrimis, 
eveniis, iuiocuneutis : flonbuft parvis, solitanis, iiiterduni binis 
terinsve, brevissimc pcdunctilatka, calyce late cupuliforme iii- 
lequaliter 5-‘dciituto, dentibus aeiilis, sparse ciliutis, corolte 
^ iuboWkto imo valde conlraeW, aiiperue W* 
gkbW| Ktubi iadniis tube tWtio brevlbribtt^, tbhrginc 

aubciliatis, staminibus 5, ina'qualibus, exsertis, filarneiitis oin- 
ixino glabris, medio tubi insettis, 8 jxtmllo longionbus, laciniis 
limbi fuquautibuij. — 'JWcQuiaijia.— jf, in herb. Hook. [Turc- 
jsamtww). 

I If 

I A gftot bwing greatly t,l^e aspect of the spcfiiuit^S 9 ^ 

/root S^Jide and 4 /ghani«Un ; dlwrittg ip i^s pjio^a(ai)- 
Ij^ntihe*, t,hf s^jortcr ppduaelcH i^f tts ^owprft, flJW/thc 
proponiotiis ,of its parti. TlieJar^r leaves raea 4 i\>^ 1 1 
inch in length, 5 iin,ep^,in breadtli; tV ]>eatincle ^ long, 

the calyx I line long and broad, the tube of the oorofla 2 ^ lines 
longpand'tlie (t^uicnta of ita b^^der 1 lUw in iengthtl' ' ’ 

■( t,i\ , t > ( ^ >i if li )f 

Dim- >1“ 1>C. r,rodi;. 

^pinoapm, wtie»i cretac^o rim^so.: 

!■ M.m, ip seqneutfbtw ; ,9M':oto 

^!RS 9 d„»<j^t«a cifga, ftM»er;Uoneipi.staiHipin f«lw,PH 08 ji|n 8 CuJiwi^ 
ftfpnjno glat»n8„cMr9a ip^ipw tpbi inaprJifs^^^iwpqRir 
p(X»t>^atilW 8 jwpg^ibps .jCP9»^•ti#.7ffTW|w^ 
,/ o^tmrj-o.,#. heri>- ffMt (w, mi;pitilj,ita ppwupt ]^e}4j(, 
,1 JoWn.) pr. n, U17. , , , 1 ^ 

'• is probably widely distributed ihroUj^ 9 fMidi*, 

^5W>itf, itod'VppteirTntliji:'thc habit of Dr. StotAtf Wht'yffif- 
ftWat/'^ewto the aptItiiiitPn frbta'the PnnjAnh, t'dlletwl^'bj^'Wt- 
to the deOeriptlOn abOV* qtlOtdd'Of 
itei thorny,' of owe ttn'd«tuhltfl‘kd>tythj*'jrtfh 

'‘Mr^fnoi (Vtij ( 1 ti M ( ^ * ‘ > M< MP s /onr, 

I djf rtuH «p(?fucs sreshtwii rn^tho * 

',voK,M Plata ^ yL, 

« pWlt Wth an iina|}'»i» d 0, fewer i» r?pv^st^te4, (<,*». f- 







ihti^4ritertkcea'>Mk)h<M‘ laM 4kMiU 'Itltfiteti ^tMOmwa- 
e&y ^w^h“ ih'tlh Wpoicfl'krid ttiM Kdtflfttittii J jtkidatttar 
haa long, slender, virgate branches, and abundant folia|;e'Ofnmcdi 
larger leaves, and was apparently produced in a damp and aheltered 
places, ' fa VOTrablp to fts taote lilxuriaMt' gWiwtH. "IJrilBtftfeia' 
Apeownena presnali piore tW aspect ^ 4'i bi^ Me 

lostinguiahed by their imich ' shoiter pedMiDt^ai, n^ope ppany 
leatves, apd » genaraHy iDore itartarepus j^ppei^rance^^t^e veiy 
floaudse divarioatiag bramhea ap covered witjli a/pftttpjij;,p^K 
of ^1 cretaceous hue, with fuscicUa of fewlcaveij Ipt***) 

proceeding out of the knotty ^se of the 
loavca are linear, obtnae at the aummit, tapering belpw into a 
«hort,pcttole; they are .leniiarlMihly th^k an^ lleahy, pf a^pale 
gkiUCUU^ hue, 4 to ,y hiifis long aipl « jnw bro^u : ope to five 
ilowwa gTOA? ont of egijh ^ascij(f|p;,^e p(i4hn‘iJf,>S^wWMP”S ; 

> *ha-pal<f gtewwns, <4w ““ 

.dwigj ,th9 Mftitlf, jbft WPPW S1W% 

anopstir aad £au»el-(iihapt4 «bovc„ )M loijg* ,^j,pplong 

o«g^teat8 ojC (ts lainJer. being ? hftc* ip.lMltgthA 
,CKcepti>«^ a bttle Rtipenranc^ ,of nnbetiewce ispwt the, of 

the ataiiHinak which are wnnonai wjwgthi, # 

(qmto.smootll* qpe not <»tlie»4n?g,,h0j(>pd,thp,p^ fd |j|gitube, 

tfTo of thp lepgth of the aeignw!wt8,j,)U»d„tbe 
, thei style is the length longer, *T 
lAow bttie tigs atrufitnri! diWffWh? M 

^the.«lW8tv,' ■ ’ ‘ ■ ■ ^ ^ — 

<,'.wh*Bh It IS 
“Crated*. 

** StaminUtua tnai Ursutis. 

‘ " Km „nri -jiX'PUU^oU 


;v< ) / { 1 " 1 1! 

4 t)< iiyeitm i lia^Aenwm, Uttrr^j„ficr^^,f( 

.utotafl.} Wdl4,.iS|bi«J^8t 
. <«aaft^abui AgAPpit bwh •<£(* ,T^mm)tfrr4n,,f^if 
Amtii»M.nrrii,,>ad,tn,4«r/l(> (mm 
1 il^<»«tpo&rni(Ib«ar» opwatali),#R..,lh^ir-7^,pt.;i 
ifiSirb GAm^t ..h u 

’ ‘ A' plhtit 

' ,fitii^ fii 'Hhc tetictt&«‘"dri!tk 

'yca^'l^ld/'fielhKniti; lvith<«ninyiiie'«pi^iPt(’bt4uiidhl^^ 'tiUftiuls 
afe Icivw, twd to fot# itt taeli ajdllun ftat^de} 6 to 

ioit^ and't to J^'litiei fetMid,'’ ttfd qnrte'aalioaitlt^and 


voonaideretl ^ mere ^cU; .fp^ 
a nwJy^iatipgtn^^e 


if ) I 



yqibiU 


*' I 





* Thw plant its florkt axialyii& !i^ (id^Jmf,) in plate 69 F. 



Ilnr J. fMwWt-"* ^ 

WMittd)dlK>4ik4lie!i)iiil4)e pf tli« tuh(va]^4,^,bir<^te 
jikho bw^ ntateth «1 mivc^ e^u^luiig tbe ex,tx!ei»itieit of border* 

. fa^^Quh piiom^ barhatU* l^jp, 4id ad 

ihl)C.Pirodr.^^di.509,t5ttm cnttn.^yittm. 
l6i <^lat. Lyd^iAi Cliihcrtafe, MitUf, IhttiHl in DC. 4biAm, ftM), 
cuT^i fuii tfi^eMns spnon. Lyicium iw«!giHtocai-}rtira, Dmal, 
ibid, etM sytiofi, Lycidm snbglobosudi, ibid, LyciUtn 

Cochid^hiiKdjiHC, Loitr , ; Dnndt nt h^jrix ntat — fruticosttm, 
erefctmn, glubnrai, imcirtiie, tel aa>pe sparsd ratunhs 

angulatis^^ virgatis, amiato-nutantibus ; rohis gabalteitiis, 
'rknn& faadciil^tis, ovatia, vel atpice anh^adtitSa, rel 

obtaaip^ ittt6 ouneatis, tel in petiolum tcttuem apatbttltitifti 
knciblatis : floribna ex axilhir solitattra^ 
•j’Jbdieelto fflifimhi, jflbit iotmori, ddlyce tJttbnhiri, bteviter 
Iwci^Hft 2-8 gkbeb, textWra tcmbi, 

'tti^ntiDas liiatgin^ iuWliatis, ebr<^Iae tubo im6 cbaw^taCo, «ftox 
^titfUbdlbtdiA^rnn, limbi kemiis oMongta, atrialto-i^niatafti*, 
e}t|)atisfi8, tilbo fcrfe a?qtiilOngfe; ataihitiibtnl 6^/ fare 
’|^ktL|ibt!^ ex^ertk, fikmentis hi tubi eabetrtbtmtiettt Stiaefaiis, 
hina j^hicitkiia et glabris^ mbk fbaeieula dbiaa pihirutb bar- 
oitif. sbpe^ne ^kbi^ia et ^hfbirmibuk^ apiC!^. laeiniarum attln- 
^enubur: ba(ite’)rtib^•o-attt'knti^^5a, bviita, vet conico^-obloiw, 
mpt inciilfViL cklWe fiaab abfiftilta.— Ubiquein Bbtopa auittali* 


‘ simb inciilfViL clily^e fiaab abfiftilta.— Ubiguein Bbtopa auittaii, 
Am^ it Aaia, ptmcttith hi Ohinai^t. in herb, vePHs, vpe^ 
eSM. ei? Eiiropd, 'iW Wfr. fiebk., Chkia {fbrtme^ 4B 

et 57). Loo-choo {Beeehey), ^ 

On ^comparing original apecitnena from China with thoae of 
Vhc^^ ihra thoae of Weatotn Am^ I eantuA detect 

^ue ’tmidlm'OBae^B} dtfferd^ce betWeen thtm ; «ad oii«miitming 
^dmM^w'fhO'dotBlk MttiiMel’ed'Oonceminjg tfae VMiowapeciea 
itl tl& ohe, 1 caoitot dracoverway obtoacter 
‘Gfitrcim ae^^itirtte tlitehi) ' teeept aaoh ‘amall vwrbtkma in 


»ti»»e9lb( #ll4 Wi thft,M!5e^ ahop^.uid polqpr pf ithp./^a^ they 
H(dpMly«fie9aRiblo opt. another « uodtt ancb,(cii«fpniij|;apc^.ji)t, ap- 
j^sm >t« me to imite then pU under ope eQjmnpp jepo' 

ohaenwtiop od M* J)uBal 

ilhiBi^ilarthe ptotes ^at thia apepiea biaa ip all W«dihood.lHs«^ in- 
tiwdwtwdt into lihwpgwi b’ou. die ISaat, whreh jia i:ppdered more 


♦ Thw tpetan m (hown (toe. oit.) plate 70 A. 
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Mv^ il Mkim LycWb&i. 

pr^^blo ix^tx 5th<« tisdotid of it»< bomg dsjdd ft!iiwa?tW*cidtai^ 

E timin by itbc Persiiutm^ . hiuI 

edgings. In favourable poHitious the lcav('ft often attain a aifisc 
of (2ft* inches in length, itidwimg the petiole, and^ 1 1 'tileh kt 
breadth; the peduncU's are 4 to 6 line»^long, the bWy< iUi^iea, 
,the ithe of» tijwjbundeil 2^ 

lines, and the stamens extending beyond the monlth trf 
2 ,} lines; th(* berry is from 5 to 8 lines long and 4 liiies broad. 
Intermodiate ivath the globular iascielea upon the ^stamens, an 
equal number of tufts cd’ hair arc -seen on the tube of the 
cqroU^ UDon the central ncTvupe that runs from the ape>x eiijpji 
a^gmeht to the bnsq: i^p eveellent analysis o^\tbe novve|M)a^ Wen 
IPlor. trenn. Several ^rieties, cultivated by K»(rvE;jjji.*.rs 
uhdet llJhd names of L, ovatum, TrewiaHum^ carnmm, 

be referred here ♦. ^ ^ (j 

44. Dun. in DC. Prbdr. X'fei. 

^ ^ I n *. H J 

Pf ^th}a upeuies I am unable to form an opinion, noi IniMtng 
niyet wHb any tpecimeii that corrtisponds wdh the deaeiifiptlon 
given,! above pitcd,. M. JPuna} appears to double ds being a 
valid sjiecic^, ^nd asks whether it may be pnJy.a var^dy nf,X. 
cimreum, Thunb. \x\V^ 

45. Byciuin Thntib. Phvdr. ^7 ; Linn. ix,' itfe2, 

tab* 14; Dnnal in DO. Prodr. mi. 52a.-.C.B.8. ^ 

X have nut met w^th any sneoiinen that corresponds jV^th 
plant ofTliunberg. altiiough M. Dunn) describes 
the collection of M. Dre^e : 1 infer from that dewier, iptiq;^ 
must belong to .this section. It is evidejU howeyer 
Cape pfajits that liave b(|en reiferred to tli|^»^«|}HJcicfi dq tiqj;^be^W 
to it : for instance, the variety 7. angmfifoltum of M. Dutial filj^ 
citi p% 523 ), from Dregt/s coUeetton, mi mm. 
whhih I find also Under ihia name in S^ir. W& limiW^ hedMihi^ 
is mamfestly a apeeitnoiirof Afrumz m alho’ifrom'tbo Wne 
collection a plant distributed under (the name of ixUrn^n^fimiiBdu^ 
iumy ®» Mey,, and roferrt».d by M. Dumd to L/snj^jfidumy' Wxv. 

htif^uln^^randyiorum, fmfa the specimen in Sir W« !H«ok«l^g 
herbavinm, is also L. Afrum : rt is mot unfair to canoliiick^^iilat 
the other variety, a. latlfoUum^pUrviflorUmf belongs to ^ome other 
s|ieetes. 

46, t^cium Requknii Diinal in DC, Prodr, xiii, $j^ 0 ^ — 

This plant, cultivated in the Botanic Garden of Montpelier 

I - I ■ C 

* Tliii spi'cies with sectional details u given (loc. cil.) in plate 71hili , 
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ffam>ifwn, pBobabl^iiof iA&Acsi;fi<migi^. 
{fy0m DiitilaFs«(]b8Kiti];lii0ti i^^ve^plcuced it iu iltist^titeodiwMdi 

fsv i u t i( ^ > ( < > * ^ ill i li i 

/#rwM|w ]>tiiiiii in Dt^. rn>dr» 

{th'kges WJ). ‘ . 1/ 

' X Wave^w)€ sden a tbk Apccifea, bitt ftt/nTM.‘lWna!^^^ 

aNio<>nnt trf it' ! have iitaftinntjd it Iw^ir. ' 

, H ( 1 } 

( j PhUimmUi h(m ghfuduh hnetm iimM&ki ’tloMivti ' ' ^ 

^ ^ ' Sjn 48 ml *'* ' ' » 

h ^auhi ^aiaHcumy I'allas, tflor. Kuss. 

^ ttllulctilci^rfi, 1}uml [rmi Murr.) in f^rodr, txjt, xi^. 

" I glabcrrimum, intricato-^pinoauin, raintjliajpajlj^lj^ 

if^Xtiosis, nodis spiuesccntilnis, upproxifnat^$ j; 

(6-8) fasciculatis, hucaribus, spathulati's, obtusls, cunu>8uli«; 

c %^icuAi» t^jAiUnjns, iw\m pudt^ticidii 

breviori, poculiformi, sub^cai iobo, imeqiialiter 6~4-fi!»80, laa- 
. '^h4fe^roftindatiii,o()rolltt foaiTtaUi. itifti'hdibt,lljf(rfnie, 

^ iAlongii?, tubo 2-®tu> btwhWbuB, Htar'nhnbto 
5rrto itl glandtlbiil lineai^ebi nmi*guie CiHdtihi 
'^ekpitriBl^.^-^Rpblta d. in hcrb» lloo^, 'dir kirb. 

Paths. ' 

is o^rti|injy y^ry distinct in itW «tnictura pf 
from L. Rui/uift^um* tbe^iodas ai^,Btboiv4{ mcb aiwt^ tte spines 
of |ihe, same? length, the leaves 3 to 5 hues long, and Imrely a line 
bWid': ifhe'pMiedW are 9( lines, fhe^alVi ln,,hne, tbe tpWnf 
dttWflji JJUncis, thf' segb^enta or jthe bdfdei^zlifies IdiigT the ataj- 
tbehti, ^rtk^rted ili th’^ lOvVjC^r poHiop of the tufefe, have alopj^ Wai 
eiifliMaidp which ciliated oh the margin; Stamena am 
attain the length of the a^gmeht^. 1 

401J Igfdim fet^dmmum (n* «p*)?*^frnticoi'iaiiii itttn<)b&aiui|iijn, 
j£glidD^ilhhm/ mills gris^o-pmmosrs, rahmha liviriisoditdh^r 
«r^varaiati^ ?alftdia, apico spinoais, s]>inis ^ganteta'iEfSioititiam 
ijkMf mxi^ igloboso-nddosih; fohia a nbdis ibb-} 

lOiraW* Vtd obkngo-ipathnlays, ^rtuma, oartKxauha; floiahoa « 
'fciicacidia^iolitariis^isl bvnis, Image poduiniuktiB, ^alyoc Uiba^ 
^X'lhiBOvia&tijsiaouk), oatnoso) breviter b^dex^aW, detitibius tnairghie 
< jcHiatia^ itiK) ^corolW tnbo infundibnlrformi^y imO 

angaslkto, calyce vix longion, luubi laciniis 5, oblongia, mtn 
cu&to-veposis, tubo ihm aequabbus ; e^tannnibuj^, in cornitnc- 
^ km\ ibitn’tiji) filimentis imo ^ifenlcutatis in fi:lant«lam 

lineamm margine densissime tomentosam expansm, shpifrne 

M r. M , , I t . 

^ A rw>reietittttian of this plant %Mth floral aectums i» shown [he. Ht ) 
in pliHB /0*C4i 



^ »glaibk'if/»'MpiisqlitiUbus> ti^ <i«riniJ 

i •^af^viihiis ;‘ «t^1d 'StamihiW!) mftjoribttB 'AduMntert l^ttltwa 
Hook. Uitenhag (flarnffy, b- IGR jf. ■ 'm' » > ’ ; 


,'|'hi,|, a appeies eyjrfci^tly alliijd ta JL.r!»pirfMr«, TtonWllif- 
itaii^bick gigw(iic apinea, iM bjrw^w’ Hs wu<}b 
bigger calyx; and ijargee floweya..; The ^pinc-a, are fcoin 
iacbea long,;, the leavea are 6-iP liaea Jong^ Sii--4 Ji«>ea hf‘(>«4:i 
poduneje 4]lnc8 long, the calyx 3 linea long and 2| Utioa iat 
diameter ti the tube of the corolla is a trifle longer than the calyx^ 
aiid the ecgiOWta of tha border about the aame lpngth ,; the berry 
ia^giphular, 3 lifiea ip diameter^.. , > ( ; : 

’ ^ !, .;• V •' 4.;.; 


30 ! !L 0 um W. sp.) fi 



jiboinifondi,’ 5-atriato,' 9-d^tatd. * atroflubdiCtentd,' AeMlfliw 
^^aWia, dchtie t hbl'olla'tdhaiosa, d^ih, tdh&’i^^ bflitll- 
''cVt6,'Titflbi Istdfliie^ h obldh^r, phtiifd' 

'brhfitMbfly : iflOalttibne 

’‘^bi liiyerih; hlabrid/ ad iuedlhto '^oi' idiliiiehiarab^ : 

■' ' JbV. Mhh-fl6de**giihfiho?lM4fn% ''® 

ncf^ the ifootj of |th6 iWWfe 

m^vipec*, Itjlii^yccyi^dHiuctiaj^ w|si 

‘Is, l5Sv%|Pt„ttf rtf 

— - --aljWtdWWanditW- ’ 


>, .f^ijlwy,. 



... 

8 tinea loug 





p^>h twpiW .■#>(«?»: 


#« 

... .rfr^ffe 

the thick, neahy, smooth nlamenta are 24 linef long; the berry 
ia aoiseiarlaitiowate'ana a|pid^ . w: . , \ .' 


51'.i!!ihyeu<w pjr&mtmii *Dtt&. dn iProdir.;':idih'4)18!.*u>|[n 

V-ftf; ■;^r,u'd! ■ ■-■•:-^ . :\i;:'0;'r'' ii;;-' - ,1 <"-7 ( . J ■ • ^ Ij, j ' ,‘Mniii'ii.^ ' 

^ Tkis fpecies Atml^tical detail« is given (/oo. cit.) in piete 70 B> 

4t /Tkii 



%8II 

(' tltittdoviimttAvg^iiMMruin (»dl'Alto :4e} ITfleo) '(nit'At <lmtu») i 
(\iUrcA> MeftdoMitt {)Bacie m> heri, M»rUumd}n^ int^b. 

LifuUtty; ad Coquimbo \ 

* 4Fb« oa4(je df jhoHbuhdutn ia in !Bpf>lfed to tbia very dteibct 
a^eoies. for ft i« geefertdty ray ttpeaur df fioti'era, ‘aftbongta Bytdle'b 
g^tftten, 'fike that colhjeted by rtie aft rtlft Alto del TCdo, ttwy 
hive jjfesonitt'd more flowers thah tisohl. It is of Wry strs^Tihg 
growth^ the tortdoos branelres sprWding ont al ri^t im^les-: 
thii' SjiAfies aW generally | meU iohg, add slij^htiy bedt ind 
reotttved ; tbty aie all covered with h 'whitish ^heiieetit 
marked by leddish longitudinal lines, deenrrent hrom the hhlgles 
of each cup-sbaped node: the spine^ have many gemmiferous 



S^. I^cium rachuihebiAmfriDkn, i»»ikC. Pnadv^ 9aR<£t9y4Wm* 
tficato-ramuiiiun. ^nosuin, ramulis rufescente-rpridis, glaii- 
dulis glntmM0'>imilliii8 eft 'jiitis ‘'hHiCulatli’’ vestitis, s^inis 
ti^oniotwm'MQtli, gh’iuthiHcrui, adtiltioi!Uiua<'tcmtaosorrantifor> 
mibus : foliis parvis, obovatis, carnosis, apice rotundis, imo in 
n i\ 1 ^ 1 

^ of thin pkat with floiwl nootiOAt in givno {kfo. dilr) in plate 

^?o 1^* 



im 


t«afUm iipatlutlati^/^utrinqiiQ 

cMiiiiigmili^^ gjfttiditliformibaa?*^ flonfeitt 
T ^ »ijtli$olit«fms, biraviter peduncniUtiA, t^lyae ns^tiis 

segmentis swbreflexis^ uteinquc) glkudato^ib-^ 

, ! j>ubc8centibu8 j corolla^ tubo extiis glmululie^ b^vibu* fbrittOlM^ 

. ‘pi^raiifi, calycc 2^plo longif>re, infun«Hte}iit)rm<>, likbi* Ikd^ 
tiiJa S, oblongiH, fuargiiie cilmtiw, tiibf> brevi(H*ibrt« : staiJJii- 
nibiie 5 inaxjtiaJibus, 8 lonpriofibas ^a(Jj^^i« »qui !(>!!» gift 
tilamtutm tennib«i«, medio tubi inwertis, iuKv geraeulfttift M&t 
longe hirsutis, supenie glabris : stylo exserto, <!\irri ovaj*io^ W 
eulato ; ovario corolla' rcllquo s(‘mi~\ cstito. — -Cbilc.-r-^j^^^* 

' Mac:Ha(', . 

Tthis species differs little from X. Jlurilmubimf D mi „ Uut its 
br^ckps m'Q i,aare intricately spre^wiing and tUe bftrk 

is ^nd iiicm^ leaves are istnulbir ami mmv 

9^,Qpg ; OP the other haptl, their ai!:il]ai*y. podt's are e(|uaUy f«p- 
p^io^cintated^^^nd thercvis wo tliffcreuce in thesi/^e or sitnMJttw^lof 
thtj jfjpwer. The leaycs are J i to 2 lintis long, | line hitoii|4 
ba^cn sprpes arc 2 to 3 lines, the geinmiferous 4 to 
IoP^.r ; tljie pcuiuxicl^ line ; the calyx I J UinvIoag^ivC^eiViiMPiirly 
liaf^gy h V(‘ very acute teeth ; jtigi tube of the eoiJolla » m 2 

Ifi long ; it is gWa:ouHo)ew^p^ 
the pf)ipt of .in«c.rtj(oi of th<* atapipps ; the. thMtPeftts ^r^ pilose 
for iKHiailcr of tbciti Icngthu thneoof thoP^ reaeh/the 
extremity of the segments, two are shorter ; the slender styJ^j is 
the len^b of the longinv , stamens^ . an i^ avtichl^iit^d |W;i% ^he 

53> » J^i/c^n ( n . «p i) ; #uf icpft 

aprn^ mniulis belnJia, ral# 

/tertuitcr et icrebre gpinofttiiftimis j foKb ^miPurfs, 

. aiagpi^te Ikewilnift, ‘viaco 80 *ip«b<eriailiB‘ ; Moribua e fkftiiiife^lk ' ' 

;, ta«rUftk caly ca? t utiMftlcifto^ pi lii^artaeiilatrft ct^ehrfe putelt^ej ^ 
^poiihpn 5-fldo, «eg™?nti« ‘lancfeoktisy ftub 

tequilongd 5 ^orblhi tdbul6ft»;t;rtb<> c»dy<j«‘ 

. ipfipK) icylindriep, attenBtttw. j^ijetsiiln 
vihhUi hnsiniw inbO/brovjoHb^^^^ (Jhhiwgifty 
filamentis snpni medium insertis, bine gca:iki$1klsi^ 

2 ultra faucem prolatis, 3 fere ad apiceni laeiniarun? ext^hil®* 
-^Oitxsa M^pdbjsaip M 

^hi« species, which I found near IMfcndoKa, ip tlie desert tract. 
calkid^Iifft Tmveft«i; ih ‘ khiitifjp^intfsf rt^iifepi btfek 7j^ 
wididly' distlPetl Bt 

ahp^t d<;ppd^ brapcMetn^ armed with^iiltort, 

cloftety-set, neeedle-like spines; they arti gebfei^ally^^l eVT 3 

♦ iii'npr>ti»c wftli tuinlvtiAril ilafaU* is nhnuiti fl/t/* nif \ \y\ iUci>m 71 A 
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tol>| !>>Wlrii/W?|2fW4W» a|#ftrt, ifuj»ii^ed ,iit 4liair > kiwe fefi- 

tttia)Ut«i lU»«nr mihdate^ lmw%, httrely |lme 
ai tm of jth« fe«oiote» hmt a flower, the pcdundks of 
li lino loing j tiui calyx is 2i ime» looftc ? tiic iubd df the 
cox^jla meH«jwrea2i line», and the Hep:niefita of the border 1^ line 
m ,the HtaRkeiiB 01*0 inserted above the middle the 

whe^re it m pubt^scent, they arc conskleifably hirsate' at 
tl^vr l^wer part, and smooth above 1 die hairs that clothe the 
p^dictd and calyx atv dense and articnloted; the style mee^ds 
th^icaaigth the xtami'ns*. 


S4*/ Lf/etum sfofiJum (n. sp.) finitico^iun, j^Uberrinmoi, ramis 
flexuosis, ruiiniha intricnto-aivaneatis, spiiiescentibus, (mortice 
riliwijo, strlato, griseo, riodiw appibxirniUis, sipinis brevibus nno 
^foliosU ; foliis ( 2 - 5 ) fuscieulatt*^, spathnlato-lineaTibus, obtasis, 
it^ 4 irneeulis, pallidis ; tloribiH e faHcioulm biniiS, parvulis, pcdun- 
JCidoiteimi, isalyce pane iec|(iahter ar bre\iter 4 -dentato, c<n*olla 
lawi, paMidn, texiura tomn, tubo nno coarctato, superne snb- 
nmoApamdato, lindn lanniis t, tnbo vix dimidlo longltudine^ 
' oWoii'gilf;, Hcotieiseulis, reflexis; stnmiinims 4 , leqiiahbes, lonjge 
i»xaertli*», tibinicntis in eowtmetioneiti basalmi in^eTtis, hipe 
' geiwmltttis et hirsutis, snpern^ glabris, upiee limbi 
iitibiiis, stylo leqndongib, tubo circa iimertronein filanichtcn^iiu^ 
^gllpvso t bfttxia gldbosa, pi$o minori, fe'pjculnta, calycc auffulta.-^ 
iTeiiMi,*-*— e. fm^b. Hook. Paso del Norte (ffriV/A/, n 6 . ^ 40 , 

'*k p^hdt iidt dnlifee L. ‘Barharum in habit. Owing to tius 
approximation of tlie nodes, which are only { inch apart, the 
lc^|i^,ajFe- wp^Avbat ci»oxwtted ; thej an^ 5 to 7 Imw long, lino 
slonder padon^dje mcHsurx^s iiucas, whil the maimw 
the thW of the ooi^ulla hues long, diid the 
r^xo4{ broad segipoata of rtio bordor «ve I lino ifi length ;«it is 
ftfid .pule wlion dried i the fll»meiits At^dnaortod 
t^OfibaaidetHit|'act»on of the tuW,ar« hirsute belowpafender 
the longth of tbo segnienth of the 
the m rm. a»e amall, a|xpaixsntly red, 2hno» in dinm^r, 
a^f(Wtaki,*^i^ which are flotteiiod; these have Wh^i- 
ci^,apira!i wbtyot* 


5 


' Pilametlik pauilo mtprfi Itpsin fasciculi) pikmw dmiiu. 
Sm,55 ad58. 

I 


Ji * 


fftiOSEW i-T YWIWlP-SfiinpSHW, , wmulk lidU 

kiiii^raliim^btalicin of this wUh analysis of its ‘ftoWwi, w’gfivrti 
T This species with fltiral sections is drawn {he. ci 7 .) in plat© 71 C. 
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superioribuB foliiferis, axillis nodo«i« approiuittatis, 
spinis acicul^ibus, geminiferis ; foliis fasciculatia (2-*5) ob- 
longis^ apice acutis, baai m petiolum breviasimum cuneatia; 
valde craasis, utrinque pilosis, pilis brcvibus articulatis, aon- 
iitiUis apice glandulosis ; floribua solitariis, pedunculo breyi, 
calyce majusculo, glanduloso-piloso, pedunculo 3plo longiore, 
tubuloso, ultra uiediiiiu 5-tido, segrnentis rigidis, lancecJatis, 
acutissimis ; corolla glabra, tubo infundibuliforrni calyce cequi- 
longo, limbi laciniis I'ere dimidio brt^vioribiis, oblongis; sta- 
minibus 5, longe <‘xscrti«, lilainmtis medio tubi insertis, hiuc 
geuiculatis ct glabris, mox infra faucern fascieulo pilorum bar- 
batis, et ore claudentibiis, 2 longiovibus apice limbi attingen- 
tibus, 8 paullulo brevioribus. — Circa Mendozarn. — v. v.* 

This plant, gathered by me in the Travesia of Mendoza, in the 
year 1826, is certainly a distinct species: it bi^ars greatly the 
habit of L, tmuispinommy but its branches are straiglitcr, the 
spines stronger, the hmves larger, the calyx of much greater size 
and more rigid in its texture, and the stamens are of different 
structure. It is at once distinguished by its peculiar calyx. The 
spines measure 2 lines, the leaves, including the petioles, are 8 
lines long and 1 line broad ; the peduncle is 1 line ; the c^ilyx 
8 lines in length, the tubular portion being only J line ; the tube 
of the corolla measures 8 lines, the segments of the border 
2 lines. 

Far. pam/oliutnf (Jill. MSS., is a more intricately nodose 

f ilant, becoming with age more glabnins ; the leaves are more 
inear, smaller, 2i to 3 lines long, \ line broad : the flowers do 
not differ from the former in sizi* or structure ; it was found by 
Dr. Gillies in the Travesia, and is prest^rved in Sir Win, Hoo^r^s 
herbarium. 

56. Lycium infaustum {x\. sp.) ; — intricato-rarnosiuii, spiuosuiw, 
glaberriraum, ramulis pallidis, angulato-costatis ; foliis paucis, 
minutis, altemis \cl fasciculatis, obovatis, vel spathulato* 
oblongis, caniosulis, pallidis ; floribus solitariis, glabris, longe 
et gracile pedunculatis, calyce parvulo, urctK>lato, crasso, bft^ 
viter 5-dentato,dentibu8 tnangularibus, acutis; corolla infun- 
dibuliformi, limbi laciniis ovatis, tubo brevioribus, staminibus 
6 sequalibus, longe exsertis, fllamentis medio tubi insertis, 
imo glabris et geniculatis, mox fascicule pilorum barbatis et 
faucern claudentibus, auperrie tiliforinibua, glabris, apice limbi 
paullo cxcedentibus, tubo /globulis 5 pilorum inter fasciculoa 
staminum altemantibus ; bacca globosa, coccinea, piso minot\. 

* A rgiresentation of this plant with analvsis is given (kc, oii.) in 
plate 71 D. 



Wy<liu4{ 


^telftti^^rgi»ii«morctm^Ai0^#r«iti6^ k^b.^ftiiSk, 

(y%;wdte?.)i>Ahn> . ^ ^ j ' .. on- 


px m eiJiiaU er^caini wti|c4 M 

linc^ teng and 1 to lines? broad : i]xc ped,unqle4 tnvt^ure^i ? JinoB, 
thq calyx 1 bne, ibe tube of the corolla 3 Uuib», tbe BOfimeiiitA ot 


the calyx 1 hm, the tube of the corojilh Sj Une», tbe ot 

itft bj>raer 2 lines, al) being qintc arnootb except jthe bye barbate* 
tufts that; alternate with t)ie U^iry pellets of the stainens*. 


571 Lyhwm MnrtiL Rendtu. Floy. Bra^, %e, p, Sol. 154; Dviniil 
in vd! lV)dr. xili. — Bb-asilia (in Prov. Bahia) ad 

S. Francisco prope Joazeiro. 

58r L^emm (Jaroliimntm^ M^eh. Fh Bor^ Am«r. i. 95 ; Walt. FI. 
Cftr^^l. 84; Pur«h, Fh Atnar. Bopt. i. 97; Diinal m IX'.Prode. ^ 
518,’ Li aalauiUj Bartr, 'IVm^ rK). nec it ^ F. b. qua- 
drifidunv Afo^*. Hi iSme, h. Mesc. ihlL (hnJ. U 944, Pamela 
^d/irolmiiina^; Gmeii J^sii i.247 {-^finitsicosum, uierrte, 
.^^mimyiniiiBialM‘^*cotik^ ttnatta, raiiua apttKiais'; fbina allerhiij^, 
^misius ftiacicidatis/!spath<iibi4o4a!nc<^olat^^ voi Imearibua, aenti^ ^ 
Mb otabusiufidnha, orasaifa ^vieiaiis flortbns adhtai^iis, folio 

tetcaimrif^ p^Hluxiksule aloii^ato, ’calyoe 6im]|>anulat(>, 
grosse 4-deiitato, corolla cterulcscentc, IuIk) infiiudibahtbtltd/ 
Mla>>cranb»im basin constHctoy limbi laemna tube bi*^- 

>vioi»hiin> sittioilithtGB ^^abseqimlib^w^ exsertia, blans^ntja 
4ub<m«r«liedittm itubi iiMottiiB, rinO genicultvtis bt fb^oitla ob^ 
^ligai^pilexiim denaesbar^ bacon cemsi parvi 
^kibl»,^Aiiifefriiar SeptMtHRDH^k-^. w 

veaton Bay, Tcncsace) JMmrnarul, (llio Brazos, Texaa) Onxb^- 
mond* (New Orleans) Drummond , ii. 234. (Circa Lanjdo) 

emm^r (hi isos ot «42)/ hi h^b. imh (ir^Ws) 

MgJLiJk^i > t I ) ^ ( { * ’ i ' I ^ t « I ' ^ \ IJ » 0 I \ 

'■wavniwA 

i^Eiil^Kpiown jfiiowa, i<pg.<Hiaoe establwbail upon v<ayi4li- 
etli^ jfpp^ra U* d^ev W no e88Eint»l.< rfsptiot fyom 

q 4 Wib^i&y Mopinpinnd aud whiok>inay aaifely 

««.i^nUp9l wi|bh>it. ettpeoitdiy >ite l<^nd the 
tio^s#,ij;8 Jifpit flwri^wmtU, with the ^pccmimm* wb<Mle>ovttitrini 
fr(^,%j([,,Qrl|?wn», Tiitf lwv(» «K0 guwjWkUy wngl* Mid al<ieii. 

K tOi l«d*. W»d n hues bro«d,i nomiHt- 

jntft-Wiflhtft Qbftnmdlcd ipotiokt th^ peduridsiiifs 
sleft^ RWff. *t ^tw.pyMx.:«d4' is tww.hito 8 liaee 

the onp-shaped calyx in nearly 3 linen in length, with four short 

U ^ f »’ U w V ' / «M>‘ i‘ ‘ ' 

* Ihb plaat with floral details is shown (toe. cit.) m plate 7 PE 
4 <II»|. ^ Maif. iV. Hist. Ser. 2. Vol. xiv. 13 
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triangular teeth, ciliated at their points, but it is afterwards Split 
irregularly into larger segments : the tube of the corolla is 8 lines 
long, the oblong segments of its border 2^ lines ) the filaments 
arise in the mouth of the basal constriction of the tube, and pre- 
sent a dense oblong brush of hairs at their geniculated origin, 
their summits attaining the length of the middle of the segmemts, 
two of them being a trifle shorter ; the style far exceeds the length 
of the stamens : the crimson globular or oval berry is somewhat 
apiculated, and 5 lineia in diameter*. 

**** FUamenia imo glanduh lineari carnosa margine ciliata 
donafa. Sp. imica. 

59. Lycium ignon/m (n. sp.) ; — fruticosum, riunulis longe vir- 
gatis, dependent i bus, angulato^stnatis, pallidis, rarissime spi- 
nescentibus, nodis axillaribus ciipulatis ; foliis alternis ternisve, 
elliptico-oblongis, utrinque subattenuatis, subpallidis, textura 
tenuibuR, nervosis, utrinque sub lente albo-puneiulatis, mar- 
gine obsolete eiliatis, breviter petiolatis; floribus soUtariis, 
longe et gracileiite pedunculatis, calyec urceolato, striato, 
rnembranaeeo, pubescente, tequaliter 5.clentato, dentibus Ian- 
ceolatis, acutis, tubo dimidio brevioribus ; corolla extus pubes- 
cente, iino densiter tomentosa, sicco pallida, tubo infundibu- 
liformi, calyce duplo longiore, limbi laciniis 5, reticulato-ner- 
vosis, staminibus 5 oequalibus, exsertis, filamentis circa basin 
tubi insertis, bine geniculatis et glandula adnata oblonga lati* 
uscula margine ciliata donatis, superne membranaceis, gra- 
datim august iorib us, vix apicein laciniarum attingentibtts ; 
stylo staminibus spquilongo; stiginate 8ub-2-labiato.-T-Pa{tria 
ignota : an America rneridionali ? — v. s, in herb, Lindley in hort. 
Soc. Hortic. cult, sub nomine L. Sinense, 

This plant has much of the habit of L, erosumf and from many 
peculiar points of analogy, I have little doubt is of South Ame- 
rican origin. Tlie leaves are 1 9 lines long and 7 lines broad^ 
the peduncle of the flower 4^ lines, the calyx 2 lines, the teeth 
being equal in length to the tube, the corolla 6 lines, the tube 
being 8 lines long, and the segments of the border the same 
lengthf. 

♦ A rq^reaentation of this specit^s with structural details is given (/oc. (M,) 
in plate /I F* 

t This plant with analytical sections of the flower is shown {ho, c»t.) in 
plate 72 A. 


[To be continued.] 
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XXI,- -R^oinder io Profeseor Mihe-Edwards and Mr. Bower- 
hank. By Professor Sbdowick, 

To the Editors of the Annals of Natural History. 

GENTI.EM12N, 

On niy return to the University, after an absence of almost 
three months, I found that Professor Milne-Eclwards and Mr. 
Bowerbank had replied to my comment on two statements 
published by the Palseontographieal Society in their volume for 
1852*.^' I now request yon to publish my final, and short, re- 
joinder, both to Professor Milne-Edwards and to my friend 
Mr. Bowerbank. 

1 have the honour to be, 

Gentlemen, 

Your faithful Servant, 

A. Seixiwick. 

Cambiiilfi^. August 21, 1R54. 


RejoindeVy H^c, 

So far as regards Professor Milne-Edwards, I have only to 
request any Member of the Palaoontographical Society carefully 
to read over Professor McCoy’s letter to myself, and then to put 
it side by side with Professor Milnc-Edwards^a reply. That reply 
does not so much as touch the facts and statements of Professor 
M'Coy^s clenching letter. The reader must, therefore, conclude, 
that Professor Edwards can neither prove, nor make probable, 
the charges he has insinuated against Professor M^Coy, and con- 
sequently that the insirmations recoil upon their author. Under 
this entire conviction, I venture to call upon the Council of the 
Palseoutographical Society, as a matter of common literary justice, 
to disclaim the charges insinuated against Professor M'Coy in 
the I51$t page of their volume for 1853. 

My rejoinder to my friend Mr Bowerbank need not be very 
long. On one point (and one point only) he has the advantage 
over me. He alludes to a short conversation he held with 
me, during a public meeting at Ipswich (in 1850), when he made 
a request for a loan of certain Cambridge corals. Of that 
request I have no remembrance ; and, considering the occasion 

My coounent (containinff a letter from Prof. M^Coy) was published 
m the ' Annals * for April I8a4. The Replies of Professor Edwards and 
If)** Bowerbank were published in the 'Annals * for May and June 1854. 

IS’*' 
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when it was made, I niay surely be excused lor a little lack of 
memory. 

Ail the statements of my former couiwi unication (of April 
last) stand good and are un^hakc^. MM. Edwards and Hamie 
visited Cambridge (about the end of the year 1849) and made 
an'angenu‘nts nith Professor M^Coy for procuring figures of cer- 
tain Oolitic corals, with a view to their publication in the essay 
on British Oolitic Corals,” which a])pearcd m 1851. These 
amuigcincnts were given up, without any furtluT corntiiuni- 
caiion fiorii them on tlic subject, cith(*r to Professor M'Coy or 
myself. Some time afterwards (early in 1850) an application was 
made by Mr. Bowerbaiik (in behalf of the Pala‘ontograplncal 
Society) for a loan of certain Oolitic corals in the Cambridge 
Museum, in order that they might be figui*cd at Paris. This 
request could not be complied with, for reasons given in my 

Reply,” fee., which was published in the ‘ Annals ' of April 
last. I can state most positively that Mr. Howerbank's appli- 
cation (made by letter) did not uicludi^ so much as one Pala^oieoic 
species : hut along with it was a fomuil list (at this moment pit*- 
served among the papers of the \\b>odvvardian Museum) of the 
specimens wanted — all of which w^re Oolitic. 

When, therefore, my inend Mr. Bowerbank laughs at my lack 
of memoi^ while I was in the pains of a jiarturient speech ; I can, 
with like good humour, retort uj>on him with interest, and con- 
vict him also of an occasional fit of obliviousness. For in a letter 
I have before me, he asserts that, on behalf of the Palceonto- 
graphical Society, he never wrote to me but once, and that 
once was regarding the Paheozoic fossils," Now, if he ever wrote 
about the Pateozoic fossils he must (at the least) have written 
twice ; for he once assuredly wrote, very specifically and formally, 
about the Oolitic fossils and about theip only. 

In his Reply he gives a list of those to whom he did write on 
the subject of Palucozoic fossils, to be published by tlie Palseon- 
tographical Society in 1852. And he appears to have no doubt 
that he also wrote to me on the same subject. I affirm, on the 
contrary, that I never received from him any letter on this sub- 
ject. And (if I mistake not), I can, out of his own letters, give 
nim a convincing reason why he dkl not write to me. For he 
tells me (in a letter I have before me), that my verbal reply at 
Ipswich (in 1 850) was considered by him " as equivalent to a 
refusal and that the subject could not be introduced t<o me 
afterwards " without the appearance of importunity." Having 
in 1850 been reftised the loan of the Oolitic corals, he quite ' 
naturally abstained, on the year following, from making any ap* 
plication to me for the Cambridge Pakeozofo corals. 

I should be indeed foolish were I to boast of a memory which 
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has often failed me, ot done me but a slippery service* But in 
what I have stated above, I do not lean upon my memory* On 
the contrary, I I’est only upon documents which admit of no 
contradiction. 

Not to dwell any longer upon blunders and slips of memory, 
I again affirm, as I did in rny communication of April last, that 
had MM. Edwards and Haime, in their great essay on British 
Oolitic Corals (published in 1851), charged the University of 
Cambridge with unwonted illibcrality, because the Oolitic corals 
of our Museum had not been sent to Paris, their charge would, 
in letter, have b(*en true ; although (after what took place during 
their visit to Cambridge) it would, 1 think, in sjnrif have been 
both uncourteous and unjust. But they let that occasion slip ; 
and when their charge at length appcannl (in 1852), in their 
essay on the British Palsoozoic Corals, it came in such a form 
as not merely to be w^anting in courtesy, but to be incom]>atible 
with common historical truth : for, most assuredly, no application 
had been made to Cambridge for a loan of a single Palroozoic 
coml. 


XXII . — Notice of a new epecies of Caulerjia. 

By 11. K. Grevillb, LL.D. &c.* 

[WiUi a Plate.] 

Thb Alga which foms the subject of the present notice was 
communicated to me for detcrimnation along with several others, 
by my friend Professor Balfour ; and was collected in Bass's 
Straits, Australia, by Mr. James E. Cox. 

Singularly variable in external conformation as are the specii's 
of this fine and most natural genus, presenting no fewer than 
six or seven well-defined groups, it will be at once perceived that 
the present one difiers entirely from them all. In general habit 
it stands alone ; and upon a closer view may be said to unite 
those which possess a dendroid chai’acter with others which have 
a more simple, plane, and pinnate or pinnatifid frond. 

The prostrate stem is robust, branched, 12 inches or more, 
probably, iti length, rough with linear simple or forked pro- 
cesses (abortive ramuli), and altogether strongly resemblinfi; the 
creening stem of a Lycopodimn. The fronds are erect, arising 
singly, or often two together, 4 to 7 inches high, of an ovate* 
oblong outliru*., and bushy like some sjiecics of Bryopsis. The 
numerous ramuli al^e given oflf on all sides, an inch or more 


before tlie Botameal Society of Ethnburj^h, July 13, 1854. 
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long, spreading, pectinato-pinnate, compressed ; the pinnee very 
narrow, linear and acute. When magnified, the apices of the 
pinnae are found to be frequently minutely forked in a divaricate 
manner, like some Cladotdaf. The lower part of the stalk of each 
frond is naked for about half an inch, and covered with linear 
scales or processes, like those of the creeping stem. 

I propose the following name and character for this very 
beautiful Alga : - 

Caulei'pa superba, frondibus ovato-oblongis, ramulis numerosis 
petinato-pinnatis undique obsitis. 

EXPLANATION OF PLATE X. 

tHp, 1. A frond of Ciiulerpa superba^ natural »r/e. 

Fig. 2. A |K)rtion of a pinna. 

Fig. 3. Apices of ditto, magnified. 


BIBLIOORAPIUCAL NOTICES. 

Oeodephaga Britannica. By J. F. Dawson. 

London : J. Van Voorst, ISfid. 

To investigate a new country, and to draw conclusions from 
and objects, concerning the novelty of viliicb (as contrasted wfilf what 
we ordinarily experience) there can be no questioiu however interest- 
ing and important may be the results arrived at, is a comparatively 
easy undertaking ; but, to search for information along the beaten 
highways of science, to aspire to ad /ance knowledge in paths which 
have been explored by otliers, and to gain additional points of light 
by destroying the error which has been permitted gradually t6 accu- 
mulate, is a laborious task which no one can accept without bt^coming 
a public benefactor in his particular line. And hence it is that We 
hail the appearance, more especially, of those works the professed 
aim of which is to simplify rather than to discover, — h^ievnijj; tliat 
the greatest boon which can be conferred upon any mven subject i« 
to separate the true from the false, and so to }>ave the way for the 
advance of the former, and, as a necessary consequence, the atulihi* 
lation of the latter. Such has been the primary object of the author 
of the publication now before tis ; and therefore, whatever may be it« 
intrinsic merits, we must plead guilty to a certain h priori prejudice 
in its favour. 

But, if we turn to the pages of this Monograph, and compare the 
results arrived at with those of the standard works which have gone 
before it, we shall perceive that it has not been taken in hand wan- 
tonly ; but that it is the fruit of much close observation and praetteal 
research, and that it may in fact be looked upon as the nmst sHc- 
cessful attempt which has been hitherto made to clear up the diffi- 
culties of nomenclature, and the confusion which has arisen as regards 
the species themselves, in su large a section of the British GoleopterS. 
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Having ajyliiKl himsolf for many years past, alinosi exclosively, to 
the study of "our native G^odephaga, it is not surprising that Mr, 
Dawson sliould have found himself compelled, not only to create 
many changes in the general classiiication (so as to embody, as far as 
seemed desirable, the more recent views of the continental entomo- 
logists), but also to sweep away a vast number of ** species (so 
called) which had been proposed at a time when differences were less 
philosophically iru| aired into than now, and when almost every mo- 
dification which savoured in any degree of permanency was at once 
considered as specific. 

Regarding the arrangement put forth, it app(‘ars to he that which 
is now^ universally acknowledge*! throughout Europe, and which was 
first adopted in this country by Mr. Westwood, — from whose inva- 
luable ‘ Introduction to the Modern Classification of Insects ’ the 
characters have been mainly borrowed. Mr. Dawson has however 
transposed the third and fourth subfamilies of Mr. Westwood (in 
accordance with the system at present received), by whi(‘h means the 
Trcchi (of the Ilarpalides) are brought into direct contact with the 
Bcmhidiadcs, — a step wliich is certainly desirable, on account of the 
gradual maimer in which these groups merge into each other both in 
structure and habits. 

The genera also have been treated according (o the law which the 
implicit followers of Erirlison invariably endorse ; by which means a 
large array of names which have been long familiar to the ears of 
British naturalists have been entirely cancelled. Thus, for instance, 
the Anchomeni are made to embrace Platg/ms, Jnehomenus proper 
and Agonum ’y Fterostichm includes PwoUmy Abase ^ Pterosfiehm 
proper, Platgsma, Adelosia, Steropusy Omaseasy Argulor and Pfatg^ 
der^i ^nd the liembidia are composed out of Cillenumy Tachgs, 
Oegs, PhilocthuSy Peryphus, Notaphus, Leja, Lopkay Bembidiurn 
jnr^er and Tacky pus, — as formerly understood. 

There esan be no doubt whatever that the major part of these 
amaUgumations have become, in the advanced state of the science, 
absolutely necessary, — the numerous species which have been brought 
to light since the days of BinieUi, Megerle, Ziegler, aud Leach having 
SO far supplied connecting links between groups once apparently 
isolated, as to render it itn[)ossible that the latter should be any 
kmger upheld. Yet we may question whether Mr. Dawson has not 
carried this principle somewhat too far ; and, whilst endeavouring to 
simplify, whether he has not rejected more than (esjiecially in a local 
fmum) is altogether desirable. In the details of their oral organs the 
whole of the Carahidaa display so great a similarity inter «<?, or rather 
sbade-off into each other by such imperceptible gradations between 
their extremes, that the which various clusters of them jjos- 

sess to aasume modifications of form which attain their maximum 
only in successive centres of radiation, must oftentimes be regarded 
ektgenmCy if we would not lose sight altogether of the natural col- 

t tive masses into which the numerous species (however gradually) 
unquestionably distribute tliemselves. It is possible indeed that, 
it9 our knoudedge advances and new discoveries take place, we shall 
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so for unite many of the consecutive nuclei which are nm considered 
well defined, that we shall be driven at last either to accept the lin- 
niean genera only, or else the whole host of subsidiary ones (albeit 
perhaps in a secondary sense) which are, one liy one, being expunged* 
And, since under the former contingency the determimtim &f ape- 
etee would become practically well nigh in)|K)S8ible, it is far from 
unlikely tliat we sliall eventually bail the latter as idler all (at any 
rate to a certain extent) the more convenient of the two. Hhe natu> 
ralifit who looks u})on harnh lines of demarcation as alone generic 
would perhaps be doomed to disapixnntmeiit, were he able to glance 
into the future some hundred years hence and survey the innumerable 
links (unthought of now) which science will in all probability have 
then revealed. Every year indeed is proving more and more that iu 
nature sveh do not in reality exist ; and jf this should be the case, it 
is clear that our definition of genera must, sooner or later, he altu^ 
getlier remodelled ; and that (if they are to he accepted at all, — and 
it is difficult to conceive, under our pn‘S(‘nt system of nomenclature, 
how we are to do without them) we shall have to content ourselves 
eventually in regarding them as the emanations (within given areas) 
from centres of radiation, rather than as uniform and isolated tyf)CB. 

In his eUrniiiatioii of “species,” Mr. Dawson has certainly d<me a 
p\ihUc service ; for it has long been evident to the working coleopte- 
rists of this country, that a very extensive weeding was iualspensmjle 
before even an approximate idea of our Geodepljiigous fauna could 
he arrived at. As a ])roof of the wholesale destruction which he has 
committed, it will he enough to mention that, whilst in Mr. Ste- 
fdiens's list the section which he has monographed unmbered 449 
species (supposed to be truly iudigeiions), he has catalogued hut 290 ! 
And yet, in spite of this extraordinary falling-off, many bond fife 
novelties are introduced with which Mr. Stephens was not ac- 
quainted, — and which are, in fact, for the first time recorded as Bri- 
tish. Such, for instance, arc ITarpahs mlphuripee. Germ, (ilisco- 
vered by Mr. Jacques near Bristol) ; 11. melmni^Hcue, l)q, (cap- 
tured by Mr. Wollaston on the sandy coasts of Swansea and Tenby, 
in South Wales) ; IStenohphua elegmw^ Dej. (detected by the Her* 
Hamlet Clark in the Isle of Slieppey) ; Jtiemhidium Jtvviatflfy Dej. 
(taken by Mr. Iladfiekl on the banks of the Trent, near Newark) ; 
I). Stotnoidee, Dej, (found by Mr. Bold along the margins of a 
stream between Lanercost Abbey and Nawortli Castle, in Cumber- 
land) ; and B. callosum, Kust. (discovered by Mr, Steuart on Woking 
Common). 

In addition to these well-known European insects (which he is the 
first to admit into our fauna), Mr. Dawson has described five as alto- 
gether new to science : namely, llysckinus impimctipennis (a largt^ 
and distinct species discovered by himself on the Smallraouth satttib, 
near Weymouth) ; J), jiyunus (due to the researches of Mr, Bold of 
Newcastle, who detected it on the banks of the river Irtliing in GuiUr 
lierland) ; Ifarpalus Wollmtoni (found by Mr. Wollaston at Slapfon 
Ley, in Devonshire, — hut which appears to be very nearly akin to, tf 
not actually identical witli, the fL Ufigiosmy Dej.) ; and Stemlajfim 
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iwrelieiu$ (eUk^d to the S. brunnipen of Sturm, and captured by Mr. 

Smitli in the vicinitv of London) « 

Perhaps the main defect in Mr. Dawsoci^s volume may be said to 
be the paucity of the Aa/jtiaU which he records, — a circumstance the 
more to be regretted from the facility with which an extensive series 
of localities might have been made known ; whilst it is a universally 
admitted fact, that nothing tends so much to increase the general in- 
terest in a subject like that which he has so skilfully handled, as n 
copious and well-selected list of the various districts in which the 
several insects have been ascertained to occur. It is by this means 
indeed alone that we can obtain a correct estimate of their topogra- 
phical distribution, and so be enabled to compare the productiveness 
of distant portions of the British Isles ; whilst the pleasure which it 
naturally affords to labourers in the same field, to see the fruit of 
their investigations brought together for the general good, would 
amply repay the small additional trouble which such an arrange- 
ment would have hivolved, 

These however, desirable though they may be, are subsidiary 
points. The general a(‘curacy of Mr. Dawson’s monograph, and the 
amount of judgment which he has shown in grasping his specific dif- 
ferences, will sufficiently attest its merit ; and we can only add that, 
if his example should induce others to clear up tlie intricacies of 
equally difficult departments with as mueh success, our coleopterous 
fauna will not be long in assuming a more dcffiiite sliapc than it has 
hitherto done. 

TAe Medals of Creation^ By (the late) G. A. Mantkll, F.B.S. 

2 vols, small 8vo. Second Edition. London : Bohn. 

It is with somewhat melancholy pleasure that we notice these 
volumes, ns they remind us of one, now passed away, who bath by 
his writings ana lectures certainly assisted in rendering the science of 
geology popular among the many, and whose poetic tem|ierament 
euUvenea tne society of private friendship. Previous to the ap{>ear- 
ance of this work, Parkinson's/ Introduction to the Study of Or^nic 
Bemaius ’ was, we believe, the only one especially devoted to the 
subject; and that simply professed to give a mere outline of the 
principal generic forms, then known, which were found in a fossil 
state. With the lulvanccd state of science a more compendious work 
was required -*-avoiditig at the same time mere techtiicalities and dry 
details, and yet giving the facts coimected with a general view of 
feasit totany and zoology in such clear and readable numner, as to 
render the work a popular introduction to the study of palseontology. 
To a considerable extent, this attempt has been successful ; and we 
should feel the more gratchil for the success, when it is eonsidered 
ttiat the work was the production of leisure hours extracted amkbt 
the onerous duties of a laborious profcaaion. 

4 Beardless of the censure too frequently attached to the medical 
main who studies Nature, although best qualified to interrogate her, Dr. 

fearlessly followed the pursuit, and not only derived thance a 
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solftoe, but enlar^d our knowledge of the cTidencc of Creative power 
and design in the ancient physical revolutions of our globe* the 
history of which is fraught with so much interest and replete with so 
much mstru(‘tion. Ten years have elapsed since the publication of 
the first edition of the “ Medals,” which, it is not too much to say, 
materially assisted the inquirer and student ; and many a person who 
enjoyed the living representative, liKle thought until reading this 
work that there was a lesson to he learnt from the worn cockle and 
oyster shell or broken lobster’s claw. 

So great has been tJie ad\ ance and so numerous the cultivators of 
palaeontological science of late years, that a new edition was requisite 
for the student ; the present one has been entirely rewritten and ar- 
ranged, and the first volume was nearly printed at the jieriod of the 
late author’s decease. Fortunately for the public, and certainly for tlie 
publisher, the second volume has been issued from under tlie mantle 
of the able Secretary of the (Geological Society, Mr. T. lliipert Jones, 
and which, containing as it does the higher branches of the animal 
kingdom, required much care in the collating and correcting. More- 
over, we are glad to find that the editor has avoided the insertion 
of passages that might be attributed either to egotism or envy in 
the late anthor ; for it is lamentable that the jostlings of scientific 
men, when sometimes engaged upon the same bone, should be con- 
tinued in perpetual raspings. 

Th(‘ volumes contain more than 900 pages and arc profusely illus- 
trated ; and the subjects are arranged in consecutive order. The work 
is divided into four parts : the first part contains the nature and ar- 
rangement of the British strata, witn remarks on the contained fos- 
sils and their mode of occurrence as regards petrifac.tion, sUicification, 
&c., with hints for collecting and preserving different fossils, more 
especially the vertebrate forms. The second part is devoted to fossil 
botany, and is considerably enlarged and itn[)roved, giving a general 
history of the structure and affinities of the minermued remains of 
the vegetable kingdom, a.s well as interesting deductions respecting 
the successive floras. The third part comprises fossil zoology, and 
occupies thirteen chapters, treating at^ccessively of the Zoophytes, 
Echinodermata, Foramkiifera, Testaoea, Ophalopoda, Articulata, 
Fishes, Reptiles, Birds, and Mammalia. Tlie ^olomcal distribution 
of each group is given, as well os the principal Britm localities fk)m 
whence their remains have been obtained. 

At p. 217 of the first volninc we find the Bryosoa arranged under 
the iSoophytes, contrary to the present received opinion that they 
ought to be classed near the Moliusca, although it is fairly stated at 
p* 265 that they are of a much higher order of organisation than tte 
Anthozoa. By some inadvertence at p. 430 the genus SphamUtee 
is arranged with tlie univalve Moliusca, instead of among the Bivalves 
and near the Chamidae, to which the recent researches of Mr. WoocU 
ward have proved its affinity. In the second volume (from the 
Ophalopoda to Mammalia) the editor has used every endeavour to 
render this portion as complete as possible by citing tfie latest iufor- 
matiou, and has also freely inserted many useful and good references 
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to tho different secdonfi treated of, e$pecially among the reptiles and 
n^ftmmals. The aubject of foot-prints is copiously treated, and with 
r^'gard to the controversy respecting the origin of the so-called Orni- 
thoidiclinites, the editor has judiciously avoided referring them posi- 
tively to birds. In the section treating of the Batrochia is the follow- 
ing interesting paragraph (p. 7d8) resjieoting the geological distribution 
of certain genera allied to the Perennibranchiata : — “ The Labyrin- 
thodont reptiles have beem regarded as characteristic of the Permian 
and Triassic epochs, their remains being found in Germany and En- 
gland in rocks of that age. The commencement of the existence of 
uiis family of sanroid-batrachians, however, is of great antiquity, since 
their relics also occur in the formations of the Carboniferous epoch. 
The ArthegomiirviBy a batrachian but slightly removed from the true 
Labyrinthodont type, has left its well-charactcrized remains in the 
coal of Germany ; the Paralintrachwny in that of Scotland ; and the 
allied Dendrerpeiotiy in the Nova Scotian coal-field. This last-men- 
tioned great carboniferous formation has, however, afforded fossil 
evidence of the existence of the true Labyrinthodonts in the coal- 
period ; for some cranial bones, imbedded in a mass of Pictou coal, 
lately sent to England b\ Mr. J. W. Dawson, and the subject of a 
paper by Prof Owen, read before the Geological Society, were de- 
monstrated by that distinguished palseontologist to iiave close affinity 
with the corresponding parts of the skull of the Triassic genera Capt- 
tomurus and MetojnaB.** 

The fourth part contains general instructions for the collection of 
rocks and fossils, and notes of excursions, in illustration of the mode 
of investigating geological pheenomena. 

In recommending these volumes to the general reader, we feel 
assured that the editor has efficiently laboured in rendering his por- 
tion of the work as complete a compendium ns possible of the palaeon- 
tological history of the organic beings of which it treats^ and in 
adapting it to the requirements of the geological student of the pre- 
sent time. 

Omera Plantarum Florie Oermanica icombua et deacriptionihua 
illuatrata. Ease. 27. Auctore R. C^spary. 

Wo are glad to announce the receipt of this part of the valuable 
series of plates commenced many years since by the lamented T. F. 
L; Noes von Esenbeck, and continued by several eminent botanists. 
So long an interval liad elapsed since the publication of Faso. 25, 
which contains the illustrations of twenty genera of Dipsacese, Stel- 
late, Gentiauacofc, edited by Dr. Schnizlein ; and Vmc. 26, cou- 
siftihg of twenty genera of Umbelliferee published by Prof. Bischoff, 
that we had begun to fear that there would be no continuation of the 
work. Our gratification is tlierefore the greater to find that it is 
rOally to be continued. The recently published part is from the pen 
and pencil of our correspondent Dr. Robert Gaspary, of whose quali- 
fications for such an unaertaking wc had the opportunity of forming 
an opinion during his residence in England. We are glad to add, 
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tlutt thiM Fasciculus well deserves to form a portion of the valuable 
work with which it is connected. It contains plates and descriptions 
of fourteen genera of Orucifersc, two of PapaveratMjee and the genua 
Oaitha, These arc illustrated in a ratlier more complete manner 
than was adopted in the earlier parts of the work. 

Concerning the other two fasciculi mentioned above, it is hardly 
necessary to say that they are creditable to tlie eminent men whose 
names are associated with them. 

We cannot conclude without specially directing the attention of our 
botanical readers to this work, as having the unusual properties of 
cheapness combined with excellence. It is quite essential to every 
student of European plants, and by far the greater number of the 
genera illustrated in it are natives of Britain. 

The Microscope and its Application to Clinical Medicine. By 
Lionel Bkale, M.B. 8vo. pp. 282. 

The Microscope ; its History ^ Construction^ and Applications. By 
Jabkz Hoog, M.ll.C.S. 8vo. pp. 434. 

'Fhe former of these works, as is imjdied in its title, scarcely comes 
within our range of subjects. Inasmuch, however, as it treats of the 
method of using the microscope, the means of examining and pre- 
serving objects, &e., we can recommend it as containing a tolerably 
satisfactx^ry account of the present state of knowledge upon these 
subjects. It contains upwards of 200 woodcuts, and will form a 
useful handbook to those members of the medical profession who 
have not sufficient time to procure the information from the original 
sources ; for it contains nothing new. We must olwcrve, that in 
regard to the history, &c. of one or two [:K>intB, it is in error. 

Mr. Hogg’s book is of a different kind. It is intended for a 
popular work, and forms one of the series of the Illustrated Loudon 
Library.” 

It may be said to consist of two parts : a series of quotations, in 
brackets, from various authors, in regard to microscopy and natural 
history, and a number of annotations, with poetical abstracts by the 
author, and is illustrated with numerous woodcuts. Tiie quotations 
embody a considerable amount of information upon naturm history 
and microscopy, for there is about as much of one as of the other j 
whilst the remarks of the author exhibit complete ignorance of both 
these subjects, as well as a total deficiency of classicaliore. Moreover, 
the whole is written in a remarkably loose and clumsy style, well 
calculated to disgust an educated mind with the use of the microscope 
and microscopic oliservers. 

Ihus, we are told, that *Hhe EunoUa is of the Natncula species.” 
That ” the scientific name by which the yeast-plant is knowin is 
Fetmentum cervmcBf or Torula eervmof.^* That ‘‘the leathery 
hohtus is merely an enormous agi^egatioii of the vegetable lOoula- 
piant or mucor.” That “tlie disease known as rmg*wor>m^ in- 
festing the heads of children, is one out of forty-eight 



jRoyo/ Society, 205 

spaci^d of tbia fungi/* One figure ahows ^*tbe zones of auuu^l 
growth, termed the medullary rays/’ Again, we have an account 
of the Hryosoa Bowerhankia ;** with abstracts from Quekeit’s /i*>- 
toricnl Catalogue, Also a host of misspelt words ; and these not 
occurring accidentally, but frequently repeated s thus, Jstatia, Pluro^ 
eigtaa, Voleox globaia, Sarcina ventriculi, &c. The author has 
also an inaujierable difficulty in the distinction of the singular from 
the plural. Tims, we have ** Torn fee dialetica;^* th^d Eat osoa 
follieulornm is,*’ &c. ; “ Vibrio spirilla or trembling animalcutcs 
appear/* ike. The words animakulcp and spiculas are constantly 
used. The author’s knowledge of chemistry is also extremely small, 
for we are told that the ^‘invaluable agent, Formic arid or Chloro- 
form, was first discovered in, and produced from, the Formir ant /' 
and that the “contents of the cells of the yeast-plant resemble fat or 
oil, a protonic substance.** 

In short, tlio work is evidently written by one w^ho has amused 
himself with the examination of mounted microBco])ic objects, but 
who can lay no claims to the character of a man of wdeime, and who 
is very ill-calculnted to write a popular work. The hook is just that 
which we should have expected from one of those uneducated men, 
highly useful in thoir way, who obtain their elihood by preparing and 
mounting raieroscojiic objects ; but it is a discreditable production 
from the pen of a member of the learned profession to which the 
author belongs. The part of the publishers has been well performed, 
and many of the woodcuts are very beautifully executed. 
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April G, 1854. — Thomas Graham, Esq., V.P„ in the Chair, 

“ On a peculiar Arrangement of the Sanguiferouft System in 
Terehratula and certain other Brachiopoda.” By W. B. Carpenter, 
M.D., F.Ii.S. 

In memoir ** On the Minute Structure of Shell,*' read before the 
Royal Society January 17, 1843, (and subsequently embodied in a 
“ Report ** on the same subject, prepared at the request of the 
British Association for the Advancement of Science, and published 
in its Transactions for 1844,) I first announced the fact, that the 
• punctations * which had been previously noticed on the exterior 
of many Brachiopodoue shells, both recent and fossil, are really the 
orifices of tubular perforations, which pass directly through each 
v^ve, firom one <rf its surfaces to the other (fig. I). 

Having subsequently obtained specimens of Terehratula in which 
the soft ports of the animals had been preserved, in connection with 
thair shelli, I ascertained that these imssngee are occupied in the 
living state by membranous cseca, closed externally, but opening on 
inierhal surface of the sliell, and filled with minute cells of a 
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bmwuish hue. Recollecting that Professor Owen, in his i^coount of 
dissections of some species of Terebratula and Orbicula (Transac* 
tions of the Zoological Society, vol. i,), had spoken of an unusual 
adhesion of the mantle to the shell in these Bivalves, it occurred to 
me that this adhesion might be due to a continuity between the 
mantle and these cseeal tubuli ; and I carefully sought for evidence 
of such a structure. In this, however, I was entirely unsuccess- 
ful j for the mantle, when stripj)cd from the shell, presented no ap- 
pearance whatever of having transmitted any such prolongations 
into its substance ; on the contrary, it was evidently continued over 
the mouths of the caeca with which it was in apjiosition ; and I fre- 
quently found its external smface {that in contact with the shell) 
covered in patches with cells exactly resembling in size and aspect 
those contained within the ca?ca. 1 was equally unsuccessful in the 
attempt to trace any other connection between these cieca and the 
soft parts of the animal ; so that, although their importance in its 
oeconomy scarcely admitted of doubt, the nature of their function re- 
mained entirely unknown. The idea that they had any connection 
with the formation of the shell itself, seemed to be completely nega- 
tived by the fact, that in a large proi)ortion of the group of Beachio- 
poDA, no such perforations exist ; notwithstanding that their shells, 
in every other feature of minute structure, are exactly accordant 
with that of Terebratula, — The foregoing results were communicated 
to the British Scientific Association in 1847, and were embodied in 
the Second Part of my “ Report published in its Transactions for 
that year. 

The physiological importance of the characters of * perforation * 
or * non- perforation * has become continually more obvious, as the 
principles on which the subdivision of the group of Brachiopoda 
should be founded, have been gradually settled by those who have 
concerned themselves with its systematic arrangement ; and in par- 
ticular, the universal presence of the perforations in the shells of the 
family Terebratulida^ contrasted with their equally universal absence 
in those of the family Rhynchonellidi$t unequivocally marked its rela- 
tion to the general conformation of the animals of these subdivisions. 

Having been requested by Mr. Davidson to undertake a more de- 
tailed investigation than I had yet made, into the minute structure 
of the shells of Brachiopoda, for the sake of throwing still further 
light upon the classification of the group. I applied myself afresh 
to the solution of the problem, and believing that I have succeeded 
in ascertaining the import of this curious feature in the organiiatbn 
of Terebratula and its allies. I beg to offer an account of my re- 
sults to the Royal Society. 

The membrane which is commonly spoken of as * the mantle/ and 
which may be stripped from the shell by the use of sufficient force 
to overcome its adhesions, must, I maintain, be considered as really 
its inner layer only; for I find that an outer layer exists, so intimately 
incorporated with the shell as not to be separable from it without the 
removal of its calcareous component by maceration in dilute add. 
When thus detached, this outer layer is found to be continuous With 
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th« membrane lining the perforation* in the shell (fig, 16); so that 
their tubular cspca are, in fact, prolongation* of the real external 
surface of the mantle. 'Hie adhesion of the inner to the outet 

Fig. 1. 



Diagram of tlio intra-palU'Hl ainas-system oilWeftratula. VMth its caecal prolotiga- 
^ tioiia into the shell ; — A, H, section of valve; a, inner layer of mantle, by outer 
layer in contact with the shell, and giving off cieca; c, continuity of the two 
at margin of valve. 

layer fwhich Professor Owen, not being aware of the existence of an 
outer layer, interpreted as an adhesion of the mantle to the shell) 
does not extend to the whole of the contiguous surfaces, but is 
limited to certain band* or sj)ots, — the two layers of membrane, in 
the intervals between these, being separated by a set of irregular 
spaces, freely communicating with one nnother, and with the cavities 
of the caeca, so as to form a rude network. This arrangement is 
peculiarly well raaikcd in Terebratula caput -serperUis, as shown in the 
figure (fig. 2) ; and to those who are familiar with the condition of the 
circulating apparatus in the inferior Mollusca, it is scarcely possible 
not to recognize in it a * siau.s-system/ corresponding to that which 
is formed in the Tunicats by the partial adhesion of the second and 
third tunics to each other. 

Considered under this point of view, the caecal structure (as was 
first suggested to me by my friend Mr. T. H. Huxley) bears a close 
resemblance to the vascular prolongations, which, in many Aaci- 
cUans, pass from the sinus-system into the substance of the ‘test;’ 
the chief difference lying in this, — that whilst each of the vascular 
prolongations into the ‘ test * of the Ascidiaus contains both an affe- 
rent and an efferent canal,— no such distinction ordinarily manifests 
itself in these prolongations of the intra-palleal sinus-system of 
hratuhn although I have met with indications of it in Crania, Their 
csecal character, however, is by no means opposed to the views I 
am now giving pf their physiological nature ; for it has been shown 
by M. de Quatrefages, that the prolongations of the ‘ general cavity 
pf the body/ which pass into the branchiae and other appendages of 
Annelida, ttansmittiug to them its nutritive fluid for aeration, are 
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alwftyft caecal, notwithstanding that they arc sometimes distributed 
as minutely as blood-vessels*. 


Fig. 2. 



Smu»*8y8tem of Terebratula caput -n»rp(mtui (as ubown by tlir gniulmg away of 
the shell, without detaching the mantle), being a network of tanals formed by 
the adhesion of the two layers of the mantle at certain h)>ots, leaving passages 
around them. 

On this inter|)retation, the cells which are found within the copca, 
and in the spaces between the contiguous surfaces of the two layers 
of the mantle, are to be regarded as blood- corpuscles^ and they cor- 
respond in size and appearance (so far as can ^ determined by spe- 
cimens preserved in spirits) with the blood-corpuscles of Ascidian 
and Lamellibranchiate Mollusks. 

The sinuft-system from which this collection of c«cn proceed*, 
appears to be altogether distinct from the vascular apparatus of the 
(so-called) * mantle,’ (that is, according to mv interpretation, of the 
inner layer of the mantle) which has been aescribed by Professor 
Owen , but it probably communicates with the ' common sinus * at 
the back part cJf the visceral chamber, which is stated by Professoi^ 
Oweft to receive the blood, not only from the palleal sinuses of the 
dorsal and ventral valves, but also from ** other sinuses that there ' 
fill, line, and seem to form, the visceral or peritoneal cavity 

It cannot be deemed improbable, then, that the apparatus ifi quiSS- 
tiort is branchial in its nature ; and that it is designed to providfe fd 
certain tribes a more special means of adrating the blood, than Is 
afibrded by that distribution of blood to the general surface of the 
mantle, which is common to the entire group. This view of Its re- 
spiratory office is confirmed by an observation communicated to me 
by Professor Quekett ; vi2. that the discoidal opercula which covfir 
the external orifices of the croca, and which, though adherent to the 
periostracum, are not structurally continuous with it, present 
peamtlces in young shelfe, which seem indicative of the cxistenno uf 

* Aau* Nat., Zoelo iomk xvul p, 307, 

t See Mr. Davidson's Monograph on the British fossil Braohleppd^/' ^ 
published by the Paliieontographical Society, vol i. p. 15. 
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^ fringe of cilia round each» designed to produce current^ of water 
over wite extrcmiticfl of the cajca. 

The resemblance which these csecal prolongations of the sinus- 
system into the shell of the Terebratula bear to the vascular pro- 
longations of the sin us- system into the test of certain Asddians^ is 
not without its parallel in another grou]), which (as pointed out by 
Mr* Hancock, Ann. of Nat. Hist. vol. v, p. 198) is intimately re- 
lated to that of Brachiopoda. — namely, the Bryorna. The stony 
walls of the * cells ' which invest the soft bodies of many species of 
Ssdmra, Lepralia, &c., are marked, like the shells of Terebratulse, 
with punctation«‘, whicli are really the orifices of short passages ex- 
tending into them from their internal cavity, as sections of these 
structures demonstrate. These pabsagee I have found to l)e occupied 
by prolongations of the visceral sat, which is the only rej)re8eutative 
of a circulating system among these animals ; and they thus convey 
the nutrient fluid which this contains, into the substance of the 
framea*ork hirmed by the calcified tunics of these animals. 

I need not here enlarge upon the additional value which these 
structural and physiological considerations afford, to the character of 

perforation ** or “ non- perforation ” in the shells of Brachiopoda, 
'The importance of this character in systematic arningement will 
plainly appear, I think, from the details which I have published in 
the Introduction to Mr. Davidson’s Monogiaph already referred to. 

March 30, 1854. — Thomas Bell, Esq., 'V’.P,, in the (/hair. 

“ On the Structure and Affinities of IViyomcarpon (a fossil fruit 
of the Coal-meusurcH).’* By Joseph D. Hooker, M.D., F.R.S. 

Having been for some time ciiguged in examining the structure 
and ofiiiiities of some fossil fruits of the coal formation, included 
under the name Trigonocarpon, and the progress which I am enabled 
to make being extremely slow (owing to the difficulty of procuring 
good specimens), I am induced to lay before the Royal Society such 
results us I have arrived at, for publication in their Proceedings (if 
thought worthy of that honour). The details and illustrations of 
the subject will, when comjilctc, be offered to lh(' Geological Society 
of I^oudon. 

My attention has for many years been directed to the genus IW- 
ponocarpon ; as, from the period of my earliest acquaintance with 
the flora of the carboniferous epoch, I have felt assured, that bota- 
nicall^, this was the most interesting and important fossil which it 
contained in any great abuiidauce, and that until the affinities of this 
wore determined, the real nature of the flora in question could never 
be regarded as even approximately ascertained. 

In the flr»t place, Trigonocarpon is so abundant throughout the 
coal-measures, that in certain localities some species may be pro- 
cured by the bushel ; nor is there any part of the formation in which 
they do not occur, except the underclays and limestone. The sand- 
stbh^i ironstones, shales, and coal itself, all contain them. 

Secondly. The symmetry in form and size which many of them 
Alim* if N. But Set. 2. Vol xiv. 14 
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difpky, the regulaiity of the soulpturing on* their tttififtc«sibftnd 
various other points, suggested their belonging to a ola«« of liigbly 
organized vegetables. 

Thirdly. The fact of our being wholly unacquainted wirij tlif 
organs of fructification belonging to the exogenous I'cgctation, which 
also abounds in the coal formation, coupled with the assumed highly 
organized nature of Trigonocarpon, favoured the assumption that 
th^e might throw light upon one another, aud seemed to afford a 
legitimate basis ujion which to proceed, should I ever procure specie 
mens of Trigonocarpon displaying structure, which 1 had long hoped 
to do. 

It is, however, only since my return from India that 1 have been so 
fortunate as to obtain good specimens, and for these 1 am indebted 
to my friend Mr. Binncy of Manchester, who has himself thrown 
much light upon the vegetation of the coal epoch, and whose exer^ 
tiona indeed have alone enabled me to prosecute the subject ; ainoe 
he has not only placed his whole collection of Trigonocarpons at my 
disposal, but has shared with me the trouble and expense of their 
preparation for study. All the specimens were found imbedded m 
a very tough and l^ard black -band or clay ironstone, full of frag- 
ments of vegetable matter, and which appears originally to have 
been a fine tenacious clay. 

I'he individual Trigonocarpons are exposed by breaking this rook, 
and are invariably so intimately adherent to the matrix as to be 
fractured with it. A great many of these lumps of ironstone, con^ 
taining partially exposed IVigonocarpons, have been sliced by n laps* 
dary in the usual manner, and excessively thin sections taken on 
slips of glass. The sections were made necessarily very mueb .at 
random, but as nearly as possible parallel, or at right angles to Iht 
long diameter of the fruit. Five of the specimens tlms openlted 
upon have proved instructive, presenting the same appearanoest and 
all being intelligible, and referable to one highly devdoped type of 
plants. As, however, the term • highly developed ' may appear ambi^ 
guous, especially with reference to a higher or lower degree in the 
scale of vegetable life, 1 may mention that by this term 1 mean vto 
imply that there are in the f^ruit of Trtgomearpm extensive modift* 
cations of elementary organs, for the purpose of their adaptation ta 
special functions, and that these modifications are as great, and lim 
adaptation as special, as any to be found amongst anak»goui Irliits 
in the existing vegetable world. 

Thus, I find that the integuments of the fruit of TrigoMeurpen ate 
each of them a special highly organized structure ; they are modifica^ 
lions of the several coats of one ovule, and indeed of the same num# 
her of integuments as now prevail in the ovules of living pisnti* 

The number, structure and superposition of these, are strong 
indicative of the Trigonocarpons having belonged to that larg^ 
tion of existing enniferous plants, which bear fieshy, solitary fruits, 
and not cones ; and they so strongly resemble the various parts of 
fruit of the Chinese genus Setiishuriu, that, in the present state of tiur 
knowledge, it appears legitimate to assume their relationdtip 
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In ftll the five «{>eeimena alluded to, there are more or leas perfect evi^ 
deuces of four distinct integaments. and of a large cavity, which is 
in all filled with carbonate of lime and magnesia ; these minerals, I 
presnine, having replaced the albumen and embryo of the seed. 

The general form of the perfect fruit is an elongated ovoid (rather 
larger than a hazel nut), of which the broader or lower end presents 
the point of attachment, while the upper or smaller end is produced 
into a straight, conical, truncated rostrum or beak, which is per* 
forated by a straight longitudinal canal. I'he exterior integument 
is very thick and cellular, and was no doubt once deshy ; it alone is 
produced beyond the seed and forms the l>eak ; its apex I assume to 
have been that of the primine of the ovule, and its cavity the exo- 
•tome, second coat apj)ears to have been much thinner, but 
hard and woody or bony; it is impervious at the apex; is also ovoid, 
and sessile by its broad base within the outer integument, with 
which it is perhaps adherent every here except at the apex. This 
is marked by three angles or ridges, and being that alone which 
(owing to its hard nature) commonly rcraams in the fossil state, has 
suggested the name of Tngonocarpon. Within this are the third 
and fourth coats, both of which are very delicate membranes ; one 
appears to have been in close apposition v\ ith the inner wall of the 
second integument, and the other to have surrounded the albumen. 
These are now separated both from one another, and from the inner 
wall of the cavity, by the shrinking of the contents of the latter, and 
the subsequent infiltration of w'ater charged with mineral matter. 1 
may remark, however, that these two membranes may be due to the 
reparation of one into two jilates, iu which case the original one was 
formed of several layers of cells. Hitherto 1 have not been able to 
trace any organized structure within the cavity of the fruit, and its 
ineal nature therefore remains doubtful. It is only from the strong 
resemblance, in structure, appearance and superposition, which these 
integuments present to those of Taxoid Ooniferse, that 1 assume their 
probate relationship. Salisburia, especially, has the same ovoid 
fruit, sessile by its broader end, and its outer coat is perfectly ana^ 
logotts, being thick, deshy, and perforated at its apex by a longitu* 
£nal eanal (the exostome of tlie ovule) ; within this is a perfectly 
simtiar, woody, two- or three-angled, impervious integument, form- 
ing the nut. This again is lined with one very delicate membrane, 
and contains a mass of albumen covered with a second similar mem- 
brane. A marked analogy is presented to the European botanist by 
the fruit of the Yew, which iias the same integuments though some- 
what modified ; the outer, fleshy coat in the Yew is however a oup- 
shfipad reeeptadle, and not drawn up over the nut so as to leave 
only « assail canal at the top, as in SinlMurta and Trigonocarpon, 
'Ehe nut also does not adhere to the fleshy cup except below its 
middle. l%e internal structure is the same in all three. 

^ Such am the mmn facts which 1 have been able satisfactorily to 
oitabliah. Those are many others yet to be worked out, especially 
those Qonneeted with the individual tissues of which those bodies are 
OOmposed; and it is particitlarly to be borne in mind that the disco- 

14 * 
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vefjr of ftotne Ktructure indicative of albumen or embryo, i« abso- 
lutely eMCntial to the complete eatablifiliment of the affinity I hay# 
suggested. 

it must not be overlooked, that the characters through which I have 
attempted to establish an affinity between Trigomcarpon and Coniferte 
are equally common to the fruits of Cycadcw; and in connexion with 
this subject I may remark, that M. Brongniart* has referred the 
genus Noggerathiu, which is also found in the coal-measures, to 
that natural order, together with some asbociated organs which are 
probably IVigonocarpons in a mutilated stale. The leaves of Ngg- 
gerathia are, Howcmt, alone known, and Dr. Lindley, when figuring 
those of one species (Lindley and Hutton, Fossil Flora, 28, 29)* 
pointed out their great resemblance to those of S<fHHbtiria, thus 
affording collateral evidence of the view I have been led to ad(^t 
from an examination of the fruit alone. 

May 11, 1834. — The K.irl of Ronse, President, in the Chairr 

On the relation of the Angular Aperture of the Object-Glasses 
of Comimund Microscopes to their penetrating power and to Obliqu# 
Light’ ' By J. W. Griffith, M.D., F.L.B. 

The explanation given by Dr. Goring and others of the advcintagt 
of increased angular aperture in microscopic objective-glasscs ap- 
pears tc) the author to be correct, as applied to the case of upake ob»* 
]ects, and accordingly his remarks in the present com muni oaliofi 
have rtference to transparent objects only. 

It is known that delicate markings on a transpaicnt object, such 
as the valve of a Gyroaigme, may be rendered more distinctly visibl# 
by using an object-glass of large aperture, by bringing tlie mirror U> 
one side, and by placing a central stop in the object-glass or the con«> 
denser or in both ; the increased distinctness produced in these Bev0r 
rol ways being due to the illuminatton of the object by oblique light.^ 
Experiment also shows that the degree of obliquity of the light re* 
quisite varies with the delicacy or fineness of the markings, being 
greater as these are more delicate ; so that the finest markings re- 
quire the most oblique light which can possibly be obtained toi ren- 
der them evident, and the angular aperture of the object-glass must 
necessarily be proportionately large, otherwise none of these obliq;n# 
rays could enter it. 

If the parts of an object which refract the tight are lar|?s in 
portion to the power of the object-glass and of irregular tovm, 
will refract a certain nnml)er of rays, so that these cannot enter tiii# 
object-glass; hence certain parts will become dark, and will mapouti as 
it wftre, in the image formed of the object, the structural peeaUaHrio* 
of the same. But if the parts are minute, of a curved form and api- 
proximatively symmetrical, they will act upon the light transmitted 
through them in the manner of lenses, and their luminous or darik 
appearance will vary according to the relation of the foci of these 4# 
that of the object-glass. Thus the parts of an ol^ect majr 

n i - 

* Aimales den Boiencea Natiirelles* 2iid ^iSs, vol. v. ? 
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diftrk and defined, from the refraction of the light out of the field of 
the microscope ; also, from the concentratiou or di8|>ersioi:i of jpor« 
dona of the light by these parte, all the rays being admitted by the 
object-glass, or entering the field. 

’ Another condition affecting distinctness consists in the relation 
ivhich the luminuusness or darkness of an object hears to that of the 
field or back ground upon which it is apparently situated. 

The refraction of the light out of the field of the microscope or 
beyond the angle of ajierture of the object-glass is the ordinary 
cause of the outlines of objects becoming visible ; and in these cases, 
an increase of the angular aperture of the object-glass will impair 
their distinctness, because it will allow of* the admission of those 
rays which would otherwise have been refracted from the field, and 
the margins will become more luminous and less contrasted with 
the luminous field. 

The cause of the distinctness of an object by refraction when 
all or nearly all the rays enter the field of the microscope, may 
bo inv'^etigated in a drop of oil immersed in w^ater, or in a drop 
of milk, as illuminated by light refiected from an ordinary mirror. 
The refractive power of the globules is so great and tlieir form 
such, tiiat each acts as a minute s}therical lens , and the parts 
within the margin will apj)ear light or dark according to the relation 
of the focus of the little lens to that of tlie object-glass. Under an 
object-glass of small aperture and moderate power the outline will 
appear black, because the marginal rays do not enter the objcot-glfiss. 
If the object-glass be of sufficient aperture to admit these marginal 
rays, the black margin will disappear, and the little lens will only be 
distinguistiuble by the above focal relation. Its appearance under 
obH<]Ue light (thrown from all sides, as when the condenser and a 
oentral stop are used) will vary ; but taking the case of extreme 
i;>blii}iiity of the mys, the lens will only be visible by a luminous mar- 

S ‘n from refiexioh, giving it a very beautiful annular appearance. 

eitce it is more distinct by direct, or slightly oblique, than by very 
obif^ue light. 

But in certain objects, the irregularities of stnicture are of such 
extretoe minuteness, or the difference of the refractive power of the 
yarious portions of the structure is so slight, that the course of the 
rays is but little altered by refraction on passing through them, and, 
under ordinary illumination, all the niys will enter the object-glass ; 
neither are the rays accumulat/cd into little cones or parcels, of suffi- 
(d0nt intensity to ma[) out the little light or dark spots in the field 
of bbs miorosoope, according to the relation of their foci with that 
of ^ ^jeet-glass. 

us take the instance of an object with minute depressions on 
(jhohurfaoev MS the valve of a Gyrosigma* lliese are so minute, that 
Wheti tiie light reflected from the ordinary mirror is used, the rays 
{Mihaig tltfough.the diepre^sed and the undepressed portions, are not 
si&fiicieatly refracted to cause either set to be excluded from the 
4>b4ect-gla8S, consequently both sets will enter it. The slightly 
oblique and converging rays passing through a portion ot the 
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valve become separated into two sets, one passing througli tbe 
thinner depressed portions, the other through the thicker and iinde^ 
pressed portions : still both sets enter the object-glass. But on trana*- 
mitting oblique light through the object, one set of the rays will be 
refracted so as not to enter the object-glass, whilst the other set will 
gain admission ; thus the two paits, whieli have differently refracted 
the rays, will become distinct. If the markings were more delicate, 
or if the difference between the refractive power of the two portions 
of the valve were less, both sets would enter the object-glass. But 
on rendering the light still more oblique, one set would be a^n 
excluded by being refracted out of the field Hence it is evident 
why the angular aperture of the object-glass must be larger at 
the markings are finer, or the difference between the refractive 
power of the two portions of tissue is less; because the obliquity 
of the light requisite will be very great to cause tlie exclusion 
of one set of the rays, and the other set will be too oblique to 
enter the object-glass unless it be of correspondingly large aperture. 
This is the explanation of the advantage of oblique light. It hoji 
no peculiar power of rendering objects distinct, as has iometimei 
been believed, and the following experiment, supposed to show such 
peculiar power, is reully to be explained on different grounds. A 
piece of net, or some similar texture, is placed behind ahole made tn 
a window-shutter, and when thus viewed, the fibres arc not well 
seen ; but when the texture is moved on one side, they become vei’y 
distinctly visible, and this has l>een erroneously attributed to the 
Uluminatiou by oblique light , whereas the increased dUtinctnesa in 
the lateral position is owing principally to the circumstance that 
the object is then viewed ou a dark instead of a white ground as in 
the first instance ; although it is also true that in this position the 
oblique rays, being rejected in large numbers from the fibres into 
the eye, contribute to the distinct vision of the object when viewed 
as it then is upon a dark ground. 

The most difficult point has been to explain, how an olidect- 
glasB of large angular aperture will render markings evidofift, 
which were not visible under an object-glaas of smaller aperture ^ he* 
cause it would naturally be imagined that the larger aperture would 
admit both sets of rays, one of which was excluded by the ob* 
ject-glass of smaller ajierture. lliC difficulty vanishes when it is re* 
collected that the additional rays admitted by the object-glass of larger 
aperture are more oblique ; hence one set of these rays will be fe- 
fracted from the field of the microscope, whilst the other set will 
enter the object-glass and will illuminate the more highly refractive 
ports of the object ; thus tire two kinds of differently refractive struc- 
ture become distinctly separated, one appearing dork, the other lumi- 
nous ; in fact, by means of the additional rays admitted by the tor^ 
aperture we illuminate more highly one jiart of the object Whilst lie 
illumination of the other is not increased. In short, the is 

illuminated, first, by rays corresponding tn those admitted by on 
object-glass of small aperture , and, seconuly, by the additional rays 
admitted by the object-glass of larger aperture* 'fhe first set mi 
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bting AikSboiently oblique, no part of them ia refraeted beyond the 
migular epertture of the object-glaas ; the second, being more oblique, 
ere refracted out of the ^Id by certain p^ts of the object and not 
by others, and thus contribute to render its different parts distin* 
gnithable by contrast of darkness and illumination. The first set of 
rays, by illuminating all parts of the object, tend to diminish this 
contrast, and consequently do not add to but impair the discrimina* 
live power of the object-glass for the fine markings of transparent 
objects, and accordingly these are rendered more distinctly visible 
by intercepting the less oblique rays by means of a central stop. 

It has been here assumed that the oblique light requisite fur tlie 
display of the markings upon objects is separated into two sets of 
rays by refraction ; but the author observes that it might be ques- 
tioned whether they are not separated by lefiexion. I'here can be 
no doubt that the latter ia not generally the case ; perhaps the most 
important reason which may be assigned for this is, the considerable 
comparative breadth of the luminous portions of the valve of the 
Gfr04figma for instance. On transmitting unilateral light obliquely 
through the valve of an Jsthmia, in which the depressions are so 
large, in such manner that part of it is refiected by portions of them, 
it is easily seen how small the amount of reflected light is; and this 
because the surface of the depressions is curved, and thus tlie por* 
Ijona inclined at the requisite angle for reflexion are also very small. 
As the amount of light refiected is so small in this case, it would 
be inappreciable in that of the Gyroaigma^ in which the depressions 
are so exceedingly minute. In fact, attention to this point affords 
a ready means of distmguishing whether an object is illuminated by 
reflexkm or refraction. 

The author next considers the relation of the penetrating power of 
aa object-glass to its defining power. Penetrating power depdbda 
upon angular aperture, and consequently on oblique light. The 
question whether there be any essential difference between pene- 
trating and defining power is best answered by experiment. If we 
take a fragment of the valve of an isthmia and examine it under a 
Mgh power of small aperture, all tiie parts are veiy diatinctiy seen 
by the Otvdinary light oi the mirror; and the various depths of shadow 
of the different ports of the depressions and the undepressed por- 
tions render these also clearly distinguishable ; and when an object- 
^ass of very large aperture is ustd, the distinctness is rather im- 
]»aired than improved. But if we examine a fragment of the valve 
of a Gyrorigma^ and this rwuires an object-glass of large aperture 
to render the markings visible, no distinction of the various jiorts of 
the depressions and the undepressed portions is visible ; all we see is, 
thikt thb depressions as a whole are dark and the undepressed por- 
tions are luminous. Hence the hthmia requires defining power, 
Srhibt the Gyrmigma requires penetrating power or large angle of 
aperture to exhibit the marking ; yet the structures differ only in 
ime* And there can be no doubt that if we could examine the valve 
of, the Oyrangim under a power as high relatively to the size of the 
4cprcssloim, as that under w^bteh we can examine the Jathmm, the 
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actme relation)^ being preserved between the angle of aperturii>ol<tli^ 
iQibjeet>*gIaes and the angular inclination of the refracted rayat the 
various parts of the depressed and undepressed portions would be 
equally recognizable in both cases. 

This is al«o true of fine lines scratched or etched on glass ; for 
although tlie coarser lines upon glass iiucrorneters are well seen with 
an object-glass of small aperture with good defining power and 
direct light, yet the firicbt lines upon Nobert’s teat-slide require 
penetrating power iu the ohject-gluse, and oblique light. Large an- 
gular apertuie or penetrating power i» but a very itnperfcct substitute 
for defining ])ower— an important point which the author believes has 
not hitherto been noticed, and to which he would invite the earnest 
attention of ohject-glasa makers. 

Tho author concludes by observing that bis remarks have been 
principally confined to one class of objects requiring penetrating 
power, viz. the valves ot the Diatoinacete. This has been done ad- 
visedly, because the scales of insects, wdiich may be regarded as form- 
ing the type of the other class, involve considerations of a mixed 
kind, w'hich would have tended to confuse the subject. The longi- 
tudinal ridges upon tin* scales of insects, in their relation to pene- 
tration, may he viewed as rejirescnting the undepressed portions of 
the valves of the Diatomaccie ; and the same exfilanation will apply 
to the visibility of both under various conditions. I'he transverse 
lines seen upon the scales are not indications of true structure j but 
their origin, as also that of the lines seen upon the valves of the 
Diatomaccae, from circular or angular depressions, does not oobm 
within the conditions involved in the principle winch it has boett'^ the 
object here to elucidate. It will suffice to say that the true struc- 
tures producing the appearance of transverse markings upon the 
scales of ineecta are best rcaolvcd by small angular aperture and good 
definition. 

It has been assumed also, that the markings upon tho valves of 
the Diatomaccae arise from depressions. This can be proved to be 
the case in the larger ones (htkmia, &c.); and tlicre is sufficient 
evidence to render it at least highly probable in the remainder. But 
this is an unessential point as regards the principle, and therefore |t 
has not been dwelt upon. 

ZOOLOGICAL SOCIETV* 

Februar^y 10, 1852. — W. Yarrell, Esq., in the Chair. 

Monoghapii of thk Family BnANCHiFonro,*;, a family 
or Crcstackans belonging to the Division EntomckIK’ 

TRACA, WITH A DESCRIPTION OF A NEW GENUS AND SPEQIjRS 
OF THE FAMILY, AND TWO NEW BFECIKS BELONGING T9 

Family Limnadiap/k. By W, Bairp, M.D., , 

Next to the Jpodidee, tine lar|^t species of JBni&montmca belong 
to the httiily Branehipodidm. This family contains perhaps the mo«t 
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beautiful anirndiM of the divkion, elegant iti form and graceful in 
movement. The species are, geogranltically, nidely extended, but 
those aa yet described are few in number. 

The Family may he thus characterized. 

Order Fhyllupoda. 

Family BiiANCHiPoniDyW. 

Ptdes branchiaiest panbus undf^eim ud novenidtcim* Antennas dis- 
eimiles, paribus duobus; par ir^enor in mare prehmsilis. OcuU 
duo, pedusicutati. Corpus eyhndricum, nudum, clypeo nuUo 
obteetum. 

The feet are all hratichial, being formed entirely for breathing 
with, and consist of 1 1 pairs, each pair gradually cidarging in size as 
they descend. They are in constant motion, and when so, present a 
▼cry beautiful wavy ivppcariiucc. Like the Apodidre the animals of 
this family swim upon their backs. The body consists of a considerable 
number of segments, and is fjuite naked, having neither a shield- 
aha|)ed carapace like the Apodidw, nor a bividve-sliell-shaped cara- 
pace like the other families of the Order Phylhpoda. The antennee 
are dissimilar in ajipcaianee in the male and female. The superior 
pair in both sexes are slc'uder and KlLforrn, but the inferior pair are 
mud) larger in the mule than in the female, and serve the purpose 
of prehensile organs. The eyes are two in number, com]>ound, oval- 
tithaped, and are placed upon considerahle-sized peduncles. Like tlie 
ApodidiB, the young Branchijsodidas have only one eye, which dis- 
appears in the process of moulting, but leaves a mark behind which 
remains visible in the adult. 

The species included in this family are referable to five genera. 

Genus Bkanchipits, Schaeffer. 

Corpus mollf, eylindricum, seyinenttm caudate pinnis duabus ci- 
batis mstrucivm. Pedes undecim. Aintenme tnferiores imHs 
mapnas, bCartieulatae, vornibus smiles, appendicihus duabus 

' fittformibus, antenni/ormibus, armafa. 

The Wiy is soft, cyliudrit'al in shape, and is composed of twenty - 
two sejjrnents. The head consists of two and the thorax of eleven, 
each of which gives attachment to a jiair of branchial feet. The ab- 
domen consists of nine, the caudal segment dividing into two broad 
flat appendages of some length, aiid plumose on their edges. The 
inferior antennm, or cephdic horns,*’ in the male are large organs ; 
they arc composed of two articulations, which being cylindrical and 
comd at the apex give an appearance of a pair of horns, arid they 
Iwe from near their base a filiform appendage , closely re- 

fl0iiib!mgh) Appearance the superior antenuttj. The structure of these 
iitfertor antenw, or cephalic horns as they arc geurraJly termed, and 
die Hlifbrui apj^endage at their base, which are frequently dei»cribed 
m At) additional pair of antennse, sufficiently distinguish the c^nua. 

. 'Ottly two spccios of Brmchipus have as yet been descriiiea. 



218 Zmkgied 

3ii<^i«chi,pu 8 pisciPonAlis, Scheeffer. n^MoHbvA 

m$ri^ fmgnti, comprewU, api^e hiJurtutU^ apn0tidicQm mnten-^ 
ntfitrunibrn JU^formibut pralongts ; fronts proUmgaio^ bitutco^ 

Long. I poll. 

8m. Apu 9 pisciformtity Schecffcr, Der Fiscb-form. Kiefenfnifl* etc. 
t. 5 ! f. 1-11 (1752). 

, Cancer atagnalts, JUiuucus, Syst. NAt. edit 10. 634 (1758) ; Fimn. 
Suec. ed. 2. 497. No. 2043 (1761); Fabneius, Eiit. Syat. ii, 518. 
No* Jl; Mantisa. i* 335. No. 10; Muller, Zool. Dan. Prod^om. 
2351 ; O. Fabneiuft, Faun. Grociilaud. 247. No. 221. 

Branchipue ptaci/ortnts, Schceffer, Element. Eutomol. t. 29. f. 6, 7 
(1766). 

Oammarus atagmlia, Fabricius, Syat. Kntom. 419. No. 5. 

Cancer (Gammarellue) atagnalie, Herbst, Krabben mid Krebae^ 
ii. 121. No. 66. t. 35. f. 8-10 (1796). 

BroMchiopodaetagnalia, Lamarck, Syat. An. a. Vert. 161; LatreiU^ 
Hiat. Nat, Criwt. iv. 319. t. 36, 37 ; Gen. Crust, i. 22 ; Boso»Maii* 
d’Hist. Nat, Crust, li. 234. 

Branchipua atagnaha^ Latreille, Enc. M(5th. t. 336. f. 14-16 ; 
Rfegne Anim. iv. 1 74 ; Leach, Diet. Sc. Nat. xiv. 512 ; Ediu. Encyc. 
vii. 384 ; Desmarest, Cons. gen. Crust. 389 ; Lamarck, Hist. An. a. 
Vert. V. 133 ; M. Edwards, Hist. Nat. Crust, iii. 367 ; E&gu. An. 
ed. Croebart, t. 74. f. 2, 

Branchinua Schmffen, Fischer de Waldheim, Bull. Soc* Imp. 
iHtoscou, YU. (1831) ; Thompson, Zool. Research, fasc. v. t. 3. f, 1-3 
(1834). 

Branchtpva melannruat Koch, Deutsch. Crust. H. 35. t. 2. 

tno afagnaha 1 Oken, Lehrb. der Naturg. lii. 399. 

Larta aquatica, Linn. Faun. Suec. ed. 1. 338. No. 1357. 

Bab. In vicinitate urbis Ratisbonse ; Hchaeffer. In vicinitatc urMs 
Paris ; M. Edwarda. 

Iliis species according to SchsefFer’s description is half an inch 
long, about the thickness of a straw, and semtpellucid. The male is 
generally of a pale red or flesh colour, thoi^h sometimes varyii^ be* 
tween vermilion and orange. The female is of a dull g^reeii« with the 
ovaries generally of a bright blue. The inferior antennae of the mate 
are lari^ orpns, somewhat flattened in shape, broad at the base, 
toothed at almut two- thirds of their length on external edge, and 
becoming narrower near the extremity, which presents an appearance 
as if somewhat bifurcated. Those of the female are much «diorter, 
cylindrical, and pointed at the extremity. Tiie two antennifonu 
appendages arising from near the base of these organs in the male 
are of considerable length, longer than the autennm themselves, And 
filiform. The front of the head is prolon^d into a prominenee 
which is cleft down the centre and forKed. The feet are long, dom* 
poB^ of three joints, all of which are nearly of equal sise, and have 
their edges beset with numerous short hairs or setae, which when 
megnified t re finely plumose. The caudal fins are of coitsiclenil^ 
•ke, flat and plumose. The male organs are slender and rat^r long. 
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2. BAAKCHmrs spiNOftVs, M. Bdifardft. Antennu i$f^iorihu^ 
^ matk nmffnkf cylindrids, apiee acummatU ; appmuiicibus an- 
imni/brmAus euri$s, craant ; abdomnU Btpmmtia t9i/Va apini- 
feria. 

'Long. 1 poll. 2 Hn. 

^ Branchipua apinaaua, M. Edwards, Hist. Nat. Crust, iii. 367. 

jHaA. In lacu salino “ Hadjib^,** in vicinitate urbis Odesste ; M, 
Nordmann, 

This species, whicii was discovered by Professor Nordmann in a 
salt lake near Odessa, is upwards of an inch in length. The inferior 
antennae of the male are large, cylindrical, the terminal artioulatiou 
being sharp at the point. They possess no tooth or process, and the 
antenniform appendages are very short compared with those of the 
preceding species, and of a considerable degree of thickness. The 
front of the head has no prolongation. The feet are short. The seg- 
ments of the abdomen are armed underneath with sharp spines, and 
the Caudal 6ns are short and jtluinose. The male organs are short 
and obtuse. 

Genus Strbptockvhaltts. 

Corpus cylindriaumj aepmentum caudate ptnnta duabua ciliatia in- 
atruetum ; pedes undecim ; antennec tnferiorea maria triarticur 
lata, vdide tortuoacc^ ad apicem in ramoa gracdea divia<e^ ap- 
pendicibua antenniformihua armatee. 

In the structure of the body, abdomen, and feet, this genus ro- 
aemhles entirely the preceding. The inferior antennee, or cephalic 
horns, in the male, however, are very different in structure ; they 
are longer in proportion than the correspouding organs in the Bran- 
chipua^ consist of three articulations, and are singi^ly twbted, and 
bent it were into elbows. The terminal joint divides at the apex 
into two branches. They are inhabitants of fresh water. Only two 
Sl^es have as yet been described, and 1 now add a third to the 
number. 

1 . SrAfiPTOCEPMAJuUs TORvicoRNis, Wsga. Autennia iriferiori- 
bua maria poUdia, ramia terminahbua elonpatia, aerratia^ intamo 
lonpiore, praeeaau triangulari brevi armato, appendicibua 
tmn^rmibua elongntia Jili/brmibua ; fronte prolonpatOf acumi-- 
nato i avario externa conico. 
liOng. maris 1 poll., foeminm circa 14 liii. 

Brmchipua torvicornUf Waga, Ann. Soc. Ent. de France, xi. 261. 
ti n. f. 1-4. 

Hah. In vicinitate urbis ** Warsaw ; ’* Krynicki, 

This species, which was discovered by WT. Krynicki in a muddy 

ff [ant piece of water near the town of Warsaw, is upwards of an 
in kngth, the female being longer than the male. Th^ inferior 
amtexam or cephalic horns of the mde are very large, when extended 
equaHhig in length the whole body. The basal joint is strong, imd 
broad at its junction with the head ; the second is short, and the third 
il divided at the apex into two branches, whicli are long, slender and 
serrated on their inner edges, the internal one being the longer, bent 
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mto the tbnn of a hook, and having ou itn exteniiil edge a prck<eae df 
a triangular form and acuminated at the point. The first and second 
joifits are armed with several minute teeth, and tire antcnniform ap- 
pendages are straight, slender, but somewhat stouter than the supe^ 
rior antennae. The front of the head is proUrnged into a proniiiiencc 
which is pointed. The inferior antenna? in the female are flnt, and 
obtusely rounded at the extrenrity. The ovarian hag is conical in 
shajre and of a blue colour. The caudal fins are of considerable siee 
and plumose on their edges. 

2. Sthki’TOCKPH/VLuh cafku, Lovthi. Antennu mfenor%bu9 
mariH longU^ articulo Lojsali oifuM appendtee lacinulata brevi 
pratdiioy ramo terminals in term lonyOf flejcuoao^ inermi f fronie 
prolongatoy in rostrum tuna turn prodnrto ; omrio ejcterno eali^ 
gie/onm. 

Long. 1«> millim. 

Branchipus cafer^ Loven, Kongl. Wet. Akad. llaiidl. 1845, 433. 
t. 5. f, 1-20. 

Itah, In paludibus fenm Cafrorum Natalensiuin ; WahlLery, 

Tills species was discovered by M. Walilberg in some pools of 
freshwater in Port Natal, and is about 15 millimetres in length. The 
inferior auteinue or cephalic horns in the male are long stout organs 
and flexuose in shape. The basal joint is rather short, rounded, and 
is furnished at its base on the internal edge with a short mipendagc 
of a lanceolate form and toothed on its e<%e externally. The thud 
joint divides at the apex into two branches, the internal one being 
long, slender and flexuose, the external being club-shaped and forked 
at tlie extremity, dividing into two other slender branches of une^al 
length. The antenniform aj>}feudagcs are filiform and flexuose. The 
front of the head is prolonged into a narrow deflected beak, which is 
forked at its extremity. The male organs are long and slender ; they 
are comjioaed of four articulations, the lust of which is muoh the 
longest, IS curved, and armed on each .side with a numerous row of 
teeth and spines. 

In the female the cephalic horms are broad, thick, and furuishec) 
with a sharp hooked point at the extremitiesi The caudal fins are 
of considerable size and finely plumose. 1'he oviferous sac is long 
and narrow, and resembles very much in shape a long stocking pr 
boot. The ova are of a rosy colour. 

3. SxiiEPf'OCEPHAhus smiiiis, Baird. Antmtnis i^feCioribus 

fmris longisy eylindricis, appendice funvtafa deetituHe, ramie 
termmalibas pracedenti simitihvs^ appendicibm miennifarnhUbm 
filiformibm flonyatis ; prolongato, in roetnm bihbtttum 

predueto ; ovario exterm comco, ^ 

JL<mg. Tiiaris 81in., foem. fi Un. 

Hah, In insula ‘*8t. Domingo,*' in India Occidentali. (yollegit 
M. Sall^. Mas. Brit. 

His species, which was found hv M. Saiy in the island of St. 
Domhm in the West Indies, is of a slender and cylindrical form* 
The mSe is about f ths of an inch in length, and the female half an 
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inch. The inferior antennue or (whftlic horns in the nmle are large 
and tortuous ; they are composed of three joints ; the first »r 
haaal joint is the largest, is cylindrical, and extends for some distance 
straignt forwards ; the second, smaller than the basal, is also 
driem, curves slightly at first, then bends suddenly backwards upon 
itaelf ; the third or terminal joint bends as suddenly forwards and 
terminates in a club-shaped extremity, which divides into two 
branches, one longer than the other, terminating in along filiform 
process ; the other flatter, shorter, and dividing into two shorter fili- 
form processes of nneipiHl length. The iiiiteiiniforin appendage is 
long and cylindrical, rath(‘r stout, and springs from close to the ex- 
tremity of basal joint, 'i'he basal joint is destitute of the lanceolate, 
toothed appendage on internal edge, which we see in the preceding 
species. The superior anteniiEc are long and slender, and consist 
of two joints, the basal oii{‘ much shorter than the second. The 
male organs arc rather long, cylindrical, and of a horny texture. 
The front of the head is prolonged into a beak, whirh is flat, rather 
broad and slightly lobed at the extremity. Feet short. Abdomen 
slender, raudal appendages of moderate length, and beset on eiich 
side with numerous short atnl plumose setae. 

The cephalic horns in the fl'inale aie short, thick, and terminate in 
a short spine at the extrernit}. The ovarian bag is conical, acute, 
and the ova are of an ochreous colour. 

The chief diff<Teiices between this sjieeies and S. rafer consist, in 
the male, in the shape of the front of the head, the organs of gene- 
ration, and in the inferior antennse having no lamina with teeth on 
the basal joint ; in the female, in the shajie of the external ovary. 

Genus CurRoi’KPiiALTJs, Prevost. 

Corpm Mo//e, cf/hmfriemn ; st»(/menfu/it caudate pinnis duabftit 
eiftatis imtructum ; pedes undeeim ; aatennee inferwres maris 
vaiid^t biarticulatfe^ appendicihus diyit tformihus flahedUformi- 
husque ar matte. 

This genus elosel) resembles the two preceding in the shape and 
form of the body, having the same number of articulations, possess- 
ing the same number of feet, and having Himllur caudal fins. It is 
in the structure of the inferior antetune or ct*phnlie horns in the 
male, that the important (liflTerenee between the two genera exists. 
These antennm are very large, and are composed of two joints. At 
the base of the first joint a cxjrnplieated apparatus arises, which when 
unfolded presents a very curious appearance. This consists of a long, 
curv€5d> very flexible body, somewhat tapering and toothed on 
its edges, find com{>osed of numerous short articulations, which the 
auitniu^can fold up upon itself like a ribbon. Springing from its ex* 
teirnal edge near tne Wc are four rntber long and flexible appendages 
strongly toothed on their internal edge, somewhat resembling long 
fin^s, and in addition to these a large membranous tl'iangular- 
shaped body, tOfjthed on its edges all round, which when extended 
nemy corem the finger-like IkhIIcs, and can be folded and unfolded 
like a fan. When the animal is at rest these organs are folded up 
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undmeath the head iti the eame t^anner aa a biitterfiy iblda < 

b<>8ciB, but when in pursuit of the female they beoottie extended at 
full length and present a very beautiful appearance. 

Five species of this genus have now been described. 

1, Chirocrphalus DiAPHANus, Prevost. Antenms ii^erwribut 
maris mlidis^ cylindricia, apiee acuminates, proeesm deniato 
ad basin articuU seeundi armatis ; fronte rotundato. 

Long, maris 14 lin.^ foeminoc 1 poll. 

Pro Hynonymis vide “ liaird’n ISat. Hist, of the British Entomos^ 
traca, Ray Society, IH,)!).’' 

Hah* In Angha, Gallia, prope Genevam, &c. 

This spcies, which occurs in many places in England, as well as in 
France, Switzerland, &c., is very elegant in form, and (the male mfHW 
especially) very beautiful in colour. It is upwards of an inch in length, 
slender, of a cylindrical form, and nearly transparent. In the male 
the inferior antennae or cej)halic horns are of a beautiful transluceflil 
bluish green colour, tipped at the extremity with a fine red hue^ 
Hie caudal fins are of a bnght red. The fenmle has a strij) of blue 
along the whole length of the bat^k, and the ovarian bag when full 
of ova is conical in shape and of a reddish brown. The inferior an- 
tennae of the male are very strong organs, divided into two joints ; 
the basal joint is thick and fleshy, and tlie terminal joint is cylindiv 
cal and curved in the form of a horn, having at the base wherif it 
joins the first joint a fiat plate attached to it, Wsct with several stout 
teeth. The apparatus which we find at the base of the first joint, 
consisting of the long, fiat, somewhat tapering body with its digiti- 
fbrm and fan-shaped am>endagC8, is of a very delicate transparcfnt 
bluish green colour. The antcnnie of the female are short, stoUt^ 
pointed at the extremity, flexible, and slightly curved downwardii. 

2. CalilocKPHALtis LACUNAS, Gu^rin. Aniennis iif/mbrfiW 
marts validis, valde arcuatis, articulo hasali tnayna^ dte^itatol 
UrminaH cyKndrico, ad apivem sinuato* 

Long, maris et fimina! 12-15 millim. 

Branchipms lacuna, Guerin, Iconog. R^gn. Aniin. Crustitdla, 
t. 33. f, 4, 4 fl. 

ffab* In stagnis prope ** Fontaiuebkau ;** M* &uMn, 

This species, which is briefly described by M. GWrin in the * tamo- 
graphic du Rc^gne Animal,* is found in little pools of water near Pon<* 
tainebleau. It is transparent, but is smaller then the preceding spe^ 
cies, and is distinguished from it by the sha^ie of the Inferior antennse 
or cephalic horns in the male. These organs are of two Joints ; the 
basal one large, and armed on its internal edge with several stput 
teeth or lobes ; the second much smaller, cylindrical, bent suddeipily 
back upon the first, and sinuated, or as it were slightly toothed iit 
the apex. The long ribbon-like appendage which spripga firofUiith* 
base of the first Joint appears to have only two very short proc^ea 
attached to it, instead of the four long finger-like bodies, and the 
finifihaped body is not repreeented at alii but this part of h«s4 
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^ iKj^t tuAdetith deck^ibed by M.^GuMn to enuble me tb wMieAu^ 
Mify aeoertain Its exact structure. 

3. CniitocEPBAL.ve clavigkh, Fischer. Jn/mnU 

Maris mlidis^ articulo basafi magna, terminali ad basin 

dentatOf ad apicem clavato ; antennis superioribm qmdri^artu 
culatis; fronte rotundato. 

Long. 8-10 Un. 

Branchipus clamger, Seb. Fischer, MiddendoHTs Sibiiische Reise, 
a. Wirbellose, 140. t. 7. f. l--li (1H51). 

Hah. la flnvio Taimyr, in Siberia ; Middendorff. 

This species, which is about 8 or 10 lines long, was discovered by 
Middendot^ in a pool of water by the river Taimyr in Siberia. 
The inferior antennse of the male are strong organs ; the basal joint 
being stout and fleshy and the tenninal narrow, provided with anout 
a doaen small teeth at its base, and ending in a club-shaped extra* 
mity. The digitiform ^|>endage8 are more numerous apparently 
than in C. diaphanns. They arise from tlie extremity of the long 
riband-like appendage, instead of from its base, and each of thetn 
has several teeth on the sides and apex. In the female these an- 
tennse are small, narrow and sharp-pointed. The superior antennse 
are divided into four articulations. 

4. CiUROCKPHALX/S BiROSTRATiTS, Fisclier. Antmnis i^ferio- 
ribus mans va/idis, articulo basalt magna» terminali mediocri^ 
grope basin processu elongato armato, ad apicem uncinato. 

Long. 10-12 lui. 

firanchipus birostratus, Seb. Fischer, Middeudorff's Sibirisebe 
Ilpise,ii.t. 7. f. 12-16(1851). 

Hah* Prope urbcin “ Charkow ” in Russia, Fischer, 

This species is about 10 or 12 lines long, and was found by 
Fischer in the neighbourhood of the town of Charkow, ip Russia. 
The inferior antennae of the male are strong organs, the basal joint 
stout and fleshy, the tenninal of moderate size, having, sprii^ing 
fi*om near its base, a somewhat elongated process armed with snarp 
teseth at its extremity, and ending in a sort of hooked point, 
iiband4ike process appears similar to tliat of C, diaphanus, 

5. Chirocxphalub MiDDENDORrriANtja, Fiwjher. Anienihis 
iv^enorilms maris validist articulo hasali magm, hngissiko, 
mumerose dentato, termnali cglindrico, atuto; antenids su^i^ 
rioribus quadri^articulafis ; fronte quadrangulari. 

Long. 7-^ tin. 

Branch^us Middmdorfianus, Seb. Fischer, MiddendorC s Sibi- 
rioebe Beiae, ii. 153. t. 7. f. 17-23 (1861). 

Mdi. In fluviis ** Tuimyr et Boganida in Siberia ; prope ** Tri- 
Oatrowa^' in Lappouia ; Middendorff. 

Thia speciea, 4iat*h k oiAy iVom 7 to 9 lines in length, was found 
by^ Middendorff in pools on the banks of the rivers Iniiim and Bo^ 
gadida^ in tSiberia, mi in Lapland near Tri*Ostrowa. The infetfor 
ahlMifle in the mle are stout organs, the basal joint bding tc^ry long 
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md flf»hy and armed along the inner edge with a kug row of 
teeth, the ttmninid heihg cylindndil in shape find JpSifed 
tremity. The superior antennee are fon r-j ointed, and the 
the head is of a qn»’idrangnlar shape. Tte ovarian aao ‘ih the fe- 
male is long and rather slender, and appears to be notched at the 
base. 

(ieniis Artemi A, Ix*arh. 

Corpm moUey praah ; sepmentum caudah pnmia nuUia in»iru0- 
turn ; pedfia undecim ; antennoi mfenort^a m4irt^piay7i4e^hiaHtitu^ 
JatfVy compr4^aa{ey appmdicibua nylha armatm, 

Syn. Cancer, Liimfens. — ikftnmarHa, Fabricius. — JSvlimenei 
treille et auetornm. — Jrtemia, Lewjh et aiictornm.i — Branc/tdpuair 
l4itreille, Fischer, Sec* — Ariemmia, Lamarck. ThompfiOnl 
The body in this genus consists of the same number of segiriienta 
as in the three preceding, m soft and without covering, hut is mom 
slender in shape, and has tlu.* caudal segment simtdy bdobed at tht 
extremity, instead of being armed with two lar^ plumose hna. Thai 
inferior antennee in the male are lafge, flat-shaped, broad, and di- 
vided into two articulations. Tlie basal joint has neither the anlfitiJiaf<^ 
form appendage of Branchipaa and Streptoof^yhaLyaf nor tljtc eotnpli- 
cated digitiform and fan-shaped apparatus of Chirocephalua* llsay 
inhabit salt water, frequent!) <nen in i^ater which is very highly i 
charged with salt. They swim upon their (jacks. 

The genus Buhmeue was founded by Latreille in 1H17, in Cut- 
Re.gn. An. Ist edit, in. 08; that of Artemia by Leach in 181 ill 
the Diet. Sc, Nat, \i\ , Tlie tiTin Euhmepe, hovvever, had been pro* 
vioualy used by Peron for a genus of Acafepha, and though tho^mo 
Artemia is liable to objection'® from its construction (Artemia. feud 
Artemis), I prefer adopting ii to burdening the nomenclature wilh 
another synonym. 

Five species have been described. i 

1. Artemia HALiNA, Lcacli. Anfemia tn/eriorihua rn^rk mtidiap^ 
eompreaaia, articulo aecf(?ido lafo apice acaminnto^ baacfU 
derdaio ; aegmento caadaU aMgero ; ovario quadritaterafi. 
Long. 6 lin. ' ’ 

Pro Synonymis vide ^‘Baird's British RiUomostraCil,*’ et ftddet — 
Eaimene albida, Latreille, Nouv, Diet. d*Hi«t* Nat. t* 6.^5 ; CMv, 
lUgn, An. 2nd edit, iv. 178; Def^marest, Cons. gen. 

Ristfo, TIist. Nat. Eur. M^rid. v. ItiA; I^tumarck, Hiat. Atilh. 
Vert. 2nd edit. v. Ifl9 (note); M. Edwards, Hist., Nut. Crufl^. Hi. 
*171 ; White, Catalogue of Crustac^'a, Brit. Mus. ’ 

Artemia EnVmene, Leach, Diet. 8c. Nat. xiv. .54.'), 

Hah* In saliiuR nd ** Lyinington,’^ in Anglia ; prope “MontjieHler,^ 
in Gallia ; in Mediterraneo, prope ** Nice, &c. 

This ppecies, which seems to have been first observdl by 
Schlosser, in the salt-pans at Lymi^on, is nearly whj^e, slehiilii*/ 
-and about half an inch in hni^tn. The abdomen is long, 
long m the body, and the caudal segment is rimply divided iptd two 
funall lobes, which give origin to several short seme. The infe1fjt(|ir 
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m jtiMEi i ftgte are divided luto two artioulutiotuii basal 
whiob has on lil|i|U}er edge at about half of its length, a shorty 
stout, comoal tooth » ^The terminal joint is broad, bends nearly at n 
right angle about tlie middle of its length, and terminates in a jbarp 
point. In the female these organs resemble closely those of the pre- 
eeding genus. The ovarian hag is large, of a quadrilateral shape, 
somewhat pointed at the two sides, and opens at both sides to allow 
the ova to escape. 

The'^genas Eulimen^ was founded by Latreille to receive a small 
crustacean which was found by M. Cinier amongst some marine 
animals which he had received from Nice. The chief character by 
whioh he distinguished the genus was the extreme shortness of the 
abdomen, which lie considered terminated almost immediately after 
the last pair of feet in a swollen, sciniglobular lobe filled with a 
blackish matter, and having springing from it a long thread-like body, 
dark colour also, and wbicli be conjectured might be nii oviduct, 
111 die British Museum are many specimens of this little animal, 
received by Dr, Lcacli from M, (hivier, and labelled by Dr. Leach 
hhxiaelf, “ Avtewia Jaylimene, from Nice, given by M. Cuvier.** From 
a eareful examination of this species I consider it specifically identical 
with the Cmeer saHnm of Linnecus, the Arteinia aafina of Leack. 
The specimens in the Museum are all females, and upon comparing 
them with specimens of Artemia sttHna from Ly minion, no differ- 
enee is perceptible, except that the specimens tVom Nice are rather 
whiter in colour aud liave the ovarian bag and abdomen of a darker 
hue. It is undoubtedly this dark-coloured ovarian bag that wag 
mieliikeu by Latreille for the termination of the body, aud the long 
filament like an oviduct ’* which springs from it, is in reality the 
abdomen. The difference in colour evidently depends upon the food 
of the auimal, the alimentary canal of the specimens from Nice being 
filled with a dark-coloured matter, thus giving the abdomen a blackish 
hi\e^ while those from Lymington have the canal filled with matter 
of a brownish tint, la the bi‘cond edition of the ' Eiigne Animal/ 
in his notice of the Artemia aalina, Latreille says, it is a species, ** sur 
lequel nous n’avons encore que des renseignenients tri^s imparfaits.** 
From this it would appear that he had never seen that sp^ies, and 
as ipost probably the specimens he had received from Cuvier were 
a Util® iiyured from having lieen preserved in spirits, it is not at all 
surprising that he did not observe the identity of the two. 

i2. ARTfiMXA Miliiausenu, Fischer. Antennia inferioribm maria 
gracilibaa^ articulo aecundo anguatos aegmentia duobua cafxha* 
Ueia hng^i aeymento caudali bilobato, non aetigero* 

Long. 5 linT 

Milhammiii, Fischer, Bull, de la 8oc. Imp. Nat. Mos<» 

cmtiTO. 1§34. 

M« Edwards, Hist. Nat. Crust, iii. 370. 
mlim^ ^thke^ Faun, der Krym. 395. t. 6. t 14*-21* 
^2/ln keu seJiino ^*Loak ” in Crimea ; M. Milhauam. 

This species, which was found by M. Milhausen in the sidt^ 
Alm,bsMag.N,Hi9t. Ser.3. fW.xiv, 15 
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water lake of Loak in the Crimem is about 5 lines ‘m lei^gtb mi of a 
brown colour. The inferior antennae of the wale are much fiaorc 
slender than in the preceding species. The basal joint has no tooth 
and the terminal joint is cyhndrical and pointed. The superior an^ 
tennae, according to Fischer, have the first joint very short and of an 
obconical form, and the two cephalic segments are considerably elon* 
gated. The abdomen is slender, shortt^r than the body, arid is termi- 
nated by a simple bilobcd process not funii«vhed with seise. The feet 
are rather long, imd the terminal joint is armed with long filaments. 

In the mouth of July these animals abmmd in great numlrers ; 
they fill the lake and give the water a brick-red colour. 

3. Aktemia Guildingit, Thompson. Species hcer, 7*eperta in 
India Oeddentali, delineata esf a Domino Thompson m * Zoo- 
logical Researches,' sed non descripta^ nection satis accurate 
delineata est, 

Artemis Guildingi, Thompson, Zool, Research. Fasc. v. t. 1. f, ll. 

Hah. In insula St. Vincent’s,” in India Occidentali ; Rev. L. 
Ouilding. 

This bpecies is figured by Mr. Thompson, hut not sufficiently de- 
scribed to enable rne to give a ^oocl diagnosis of it. It was found at 
St. Vincent’s in the West Indies hy the Rev. Lansdowne Guilding, 
by whom its natural history was intended to have been more fully 
detailed. The body seems to be thick and the abdomen shorter than 
the body and stout. The caudal segment does not appear to be 
lobed nor setigerons. The ce^ihalic segment is conical in shape, and 
the superior antenna*, according to Mr. Thompson’s figure, conslieit 
each of four Joints. The ovarian sac conwsts, according to the eaiiie 
authority, of two articulations. 

4. Artemia auietina, Fischer. Antennis ir^erioribus maris 
validis, articuh secundo lattssimo, hasali unidentaio ; antennii 
superionhus apice furcatis, setigeris / segmmtC caudtdi UUh 
hato, lohis setigeris, 

X^mg. 4-6 liu. 

Artemia arietina, Fischer, Middendorffs Sibirische Reise, iu 1^6. 
t. 7. f. 31-35 (1851). 

Hah. In vicinitatc urbis Odessee ; Middendorff, 

Tins species, which was found by Middendorff in the neSgbhOttr* 
hood of the town of Odessa, is about f^om 4 to 6 lines in length, ^Xt 
approaches very near to the Artemia salina. The inferior antetiuse 
in the male have the second joint yery broad and fiat and shgrp-^' 
pointed. The superior antennee are mrked at the extremity, the 
forks unequal, eacli having two terminal setee. The eye is very large 
and the caudal segment is bilohed, each lobe temauating in three 
pretty long setae. 

.5. Artemia Koppeniana, Fischer. Antennis duabus ud m prm^ 
eedcnle ; segmmto cmdali non hbato wac setigero^ 

liong. 2^-3 lin. 

Artemia Koppsmma, Fischer, Middendorff’s Sibirische IUd|i|t ii« 

157. t. 7 . 1 36-37 (1851). 

Hah, In Russia Australi ; Koppen. 
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iTIlii gpddei wiUi found in Bouthem Bu^iift hy M. Roppun, und is 
duly ftom 2^ to 3 lines in length. Us princi|ial difference consists 
in the form of the caudal segment) which is not lobed at the ex- 
tremity^ but is simply squared off and has no setie springing fVom it. 

Genus PonYARTEiiiA) Pisehet. 

Corpm molle, gracile; aegmentum caudate pinni a nullia inatrucium ; 
pedea branohialea^ parihna novemdccim, Antennm h^enorea 
maria bi-articulatai^ articuH terminalea ifi ramoa duoa diviai ei 
deutibua numeroaia inatructi ; ariiculi baaalea appendicibua 
tenuibua armafi. 

Polgartemia^ Fischer, MiddendorflTs Sibirisebe lleise, ii. J54 
(18.51). 

Tins genus was founded by Sebastian Fischer to receive a species of 
the family Branchipodidee, which differs in some respects from any 
of the genera of the family. It is furnished with appendages to the 
male inferior antermee, which are two-joint ed, approaching in this 
respect to the genus Chirocephaha — and it is destitute of caudal fins, 
reSeiiihling ill this structure the geints Artemia — but the number of 
feet is nineteen pairs, and the male inferior antennee have each of the 
terminal joints divided into two broad, flat branches, the one over- 
lying the other like the branches of a pair of scissors. These branches 
Are furnished on their edges with three or four rows of sharp teeth. 
The basal joint has a rounded process at about half its length armed 
with sliort setse. The appendages attached to these organs ai*e ooni- 
6al in form, thin, and apparently not provided with digitiform or fla- 
belliform appendages. Tlie abdominal portion of the body is shorter 
in proportion than in any of the other genera, and the ovarian sac of 
the female is moderately large and lies close upon the abdomen, 
leeming when viewed from above to be amalgamated with it. The 
male organ is cylindrical, four-jointed, and is contained in a slieath 
which is serrated on one side. 

Folgartemia forcipata, Fischer, MiddendoHF’s Sibirische Iteise, 
ii. 154. t. 7. f. 24-28. 

As this is the only species yet known, the generic characters given 
abote will suffice. 

In fiuVils **Tnmdra, Taimyr et Boganida’' in Siberia; et 
|iitope •^Tri-Ostrowa” in Lapponia; Middet^orff. 

ISpecita hujua familiee, incerta sedia aut qaas dubiaa aunt^ 

Genus BRANbnit*tr» T 

I. BrafiaMpua ferox^ M. Edwards, Hist. Nat. Crust, iii. .369. 

ttiaa species, according to M. Milne-Edwards, has neither the an- 
timiifcMmi appi^age attached to the inferior antennse of the male 
of MraiHeki]^ Wf the complicated apparatus of' Ckirocephalua. 
Ttoy are pointed at the extremity, and thus differ also ft(m these 
organs in Sireptocepkalm* The desertion given of thk species 
M. Edwards is so short, that it is difficult to say to what genus it 

15 * 
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may beloug* His description is as follows r — “ Cotnes c^hidtquas 
sans appcntlice pres du c6t<5 interne de leurbase, pointues an bout et 
sans dent sur Ic bord externc. Abdomen lisse, nageoires caudales 
longues et etroites. Longueur environ 15 lignes. Uabite Icfi ea^i^t 
douees aux environs d’Odcssti/’ 

2. CaHcer pa f adorns, Muller, Zool. Dan. ii. 10. t. 48. f. 1^6; 
Ilerbst, Krabben, ii. 118. (. 35. f. 3-5. 

Most authors have assumed this species to be the same as the' 
Chirocephalns diaphanns. As M. Milne-Edwards very properly 
observes, however, the figure of this species given by Muller shows 
no appearance of the complicated a])parntus belonging to the meile 
anten»uc of Chirorephalas, There does nr)t appear either to he any 
antcmnlbrni appendage belonging to them, as in the genus Bf^ancki^ 
pu8y and the structure of the antcnnue themselves removes it alsb 
from the genus Streptocephahis. 

3. Some fragments of a species of Branelupode were brought bV 

Sir John Richardson from Cape Kru^uisteru in N. America, cob 
lected there liy Mr. J. Rae in August 1841), along with the Apii 
glacialis. They consist of })ortions of two males and two feitiaifS. 
The male antenntc arc two-jointed ; the basal joint is thick, and has 
at its lower part near its junction with the second a row of ^mall 
teeth ; the second joint is cylindrical and pointed. The female bwns 
or antenna* are flat ap])arcntly, and have a short Imoked spine at tfi^ 
extremity. The caudal fins are rather long and friuj^*d 'witti^ 'feng 
cilia. In some respects this species resembles the figure of the Cajwer 
paludosvs of Muller, but the fragments are too much decayed in the 
spirits to enable me further to describe it. It does not ajmear to 
have either anlcmiiforrn appendages or any apparatus attabheci to the 
antenuce of the male. ' 

Should these three species prove to be distinct, they may foftd 
another genus of this family, characterized by the want of 
pendages and the toothed or serrated basal joint cyf the male ceplialw 
honis. 

( jt 

Genus Streptocephalos ? ^ ^ 

4. A figure of a species of Braiujhipode was exhibited at a meetitig 

of the Zoological Society by Dr. Nicnobon ifi Febmairy iSSK 
figure was not sufficiently accurately made to enelble the or 

^nus to be made out* In all probability, however^ it iiuqr prdver^ 
be a species of Strejjtocephaluit, It is a native of India and mhabita 
freshwater ponds. 

Genus Artemi A? 

M. Andouin, in the Ann. de la Soc. Ent. de la France, Vl^Bull. 
Cl, 1836, mentions a species of AHemia closely allied to mdfha^ 
as inhabiting the salt lakes of EgyiA. In the Alim deaJBe. Nat, 
2ud ser. vi. 230, he a^un mentions the fket, that mmh^riiiotArimnm 
have been found in the ‘‘lacs de natron in Egypt ; but further 
description has ever been given of them. 
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LfMNADlA. 

Sp'. LiMNAC)tA ANTILLARIJM, llOV. Sj). 

jiUwapaoc valved of a roimded o^al shape, and of a transparent 
whitish colour ; j>rominent on dorsal margin where the nmscnlar 
attiG^binaat of the body takes place, sloping from thenpe rather sud- 
denly towards anterior e^ttremity where it forms a emmewhat blunt 
poin^ and arorc gradually to posterior extremity, which, as well as 
vertical mai’^iu, is rounded. Anteimuh^s bluntly serrated or crenu- 
on tiieir upper edge, ratlier shorter than the peduncles of large 
antcuaum, which are stout and not half the length of the body. They 
conaiat of iliac articidations, each having one or two long plumose 
setK^ springing from the under edge, and one short stout spine at each 
joint on the upper edge. Caudal lamellie of considerahlc length, and 
hcfiof on upper edge with long plumose setae to within a short di- 
of the tij), w'hich is somewhat curved, sharp-pointed and 
»h^tly serrated on upper edge. Feet 1 8 pairs. 

The structure of tlic (uurapace is the same as in Limnadia Her- 
the surface being covered with minute dots or puucturations. 

Thia species differs from the two others in the shape of the cara- 
luioe and in having the set»c of autemia^. and tail plumose. 

St. Domingo, West Indies ; M, SallL Mus. Brit. 

' Genus Estueuia. 

$p. Esthehia Dallasii, nov. sp. 

Carapace -salves shortly obovate and flat, upper margin tiom the 
beaks two-thirds of its length almost straight ; anterior extremity 
Vgthar broader than posterior. Beaks prominent and situated near an- 
terior extremity. The shell is of a light horny colour and \ ery thin aiicJ 
translucent. Ilibs elevated, smooth and numerous, obotit 20 in num- 
ber. The intermediate spaces are coneave and are covered all er with 
rough-looking spots of an irregular size and nppearnnee, approaching 
tomewhat in j»tfUQture to that of hrmitifu^h. It differs from that 
apdeies howew iu si«e mid in lieing cd* a more rounded oval sjiapc. 

( Buh* Brazil? I am indebted tor this species to Mr. Dallas, who 
foimdriti iffc a collection of insects chiefly from Brazil. Mus. Brit. 
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I^inio 8, — Professor Balfour, President, in the Chair, 

Tba fidlowing papers were read ; — 

«nK *^Ottth« )W4iutij of the Coal Epoch, and on the general Struct* 
ture by Professor Balfour. 

^ alluding to the importance of studying eartefully the Fossil 
Flora, Dr. Balfour proceeded to make remarks on the structure of 
the plants connected with the Coal epoch. He }>articularly noticed 



ago JBoimieai Soeittff «if MiMwyk. 

the occurrence of scalariform, pitted, and punctated veesels. He 
was disposed to think that porous vessels haa been in some instances 
mistaken for true punctated woody tissue, which is characterized by 
the presence of a circle and a dot in the centre. The presence of 
SigiUarice and StiffmaricB in coal, and the conversion of their outer 
portion ii\to carbonaceous matter, clearly showed that these plants 
Were concerned in the fomiation of this material. He did not agree 
with those who supposed that coniferous wood alone formed coal, nor 
with those wlio thought that certain rings which appeared on sectioui 
of coal parallel to the plane of stratification were the ends of woody 
tubes. Various jdants appear to have joined to form coal, which 
may account for the differences in the appearance of different parts 
of the same bed. Specimens were shown of Parrot coal enclosing 
numerous thin scams of Cherry coal. The extensive fern vegetation 
of the ctarliouiferouK epoch was probably connected with a paucity of 
other species, and seems to indicate a uniformity of temperature 
throughotit a large area. Many plants, however, which are cous^ 
dered as Ferns, or allied to Ferns, may prove to he Gymuas})enui. 

True punctated coniferous structure may be seen occasionally in 
coal, hut it must he borne in mind that this tissue occurs in other 
plants, siieli os Winieiutcca^ and that tissue very much resembling it, 
and apt to Ik* confounded with it, has also been iletected in many other 
orders. Much is stilt wanting to enable a fossil botanist to 
decidedly in regard to the true nature of many of the cool plouta* 
In many coals evident Mporangia have been detected in large quantities. 
These rcbcmblc the spore-cases of Lycopods. In Pordel C/Oal 
these sporangia are in vast abundance, and tliey are associated with 
Middletonitc. 

The varieties of coal are very numerous. There is a gradual pass* 
age4Vom Anthracite to Household and Parrot Coal ; and lb© Umit 
between coal and what is calle<l bitumiuous shale is by no meana 
finite. Judging by chemical products, as well as by microsconicol 
and other characters, there seems no reason for sep^ating Bogh^ 
or Torhane, Capeldrae, Methil, and other brown Parrot coals from 
the category of true coals. Dr. Fyfe has instituted careful mmhmk 
by which he showed that Boghead Gas Ck)al and Boghead Housaholiu 
Coal yield the usual coal products, via. ammouiacal liquor^ tari 
naphtha, bensmle, naphthaline, grease oil, pitch oil, paraffine ana 
pitch. As to bitumen, a matter soluble in naphtha, this exiit© in 
very small quantity in coals, and is less abundant in Torhane oool 
than in English caking coal. Dr. Fyfe states tliat in — 

Per cent. 

Capeldrae coal there is of matter soluble in naphtha . 0*0 


Torhane black coal 1*2 

Torhane white coal 1 *4 

Lesmabagow 2*33 


While in English caking coal it is 4*2, 5*8, and even 8 per cenl« 
According to Dr. Fyfe, the following are some of tne reaults a© 
regards volatile matter and coke 
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Voktik matter 
per cent. 

Coke, 

Lancashire coal 

26-6 

73*4 

Boghead coal 

690 

310 

Wemyss, Capeldrae, Methil . . 


33-41 

Methil, upper part of seam 

70*5 


Methil, lower part of seam 

377 

♦ 


While in Boghead coal the quantity of carbon is nmall, the quantity 
of hydrogen i« large, and hence there is a small proportion only of 
Bxea carbon left. There is a difference in the quantity of coke ac- 
cording as the coal is heated slowly or rapidly ; when the heating is 
rapid the quantity of coke is smaller. The quantity of trhite ash left 
by many coals is very large. This is pnrticitlarly the cose in Loch- 
geliy, Oapeldrae, Wemyss, and Torbaiie coals. 

On reviewing all that had been recently done in the examination of 
coal, Dr, Balfour is disjmsed to think that there is still a great want 
of information on the subject, and he particularly alluded to the fact 
that no chemist had given an analysis of the reddish-brown or yellow 
ihatter which is met with in coal, more particularly in Boghead gas 
coal» and that until this was done it was imj>os8ihle to decide as to its 
bituminoid or resinous nature. 

Professor Fleming entered at length upon the subject of the for- 
mation of coal, and alluded particularly to the differences often ob- 
servable in strata of the same bed, which he thought indicated a dif- 
ference either in the materials of which they had been fonned, or in 
the manner in which the depo.sit had taken place. He heartily con- 
curted in Professor Balfour’s views. 

Professor Edward Forbes stated that although he had not hitherto 
taken part in the investigation that had recently occupied so much 
Intention in Edinburgh, he fell that it was one of great importance# 
He thought a mistake had occurred in regarding coal as a mineral 
father than as a rock, and showed that we ought not to confine our 
ideas of coal to the depo^sits of tlie carboniferous system. He parti- 
cularly alluded to the cretaceous and to other beds of coal found in 
vaHous parts of the world. He thought Dr. Fleming’s views to bo 
iiCi&rer the truth than any that had as yet come under his notice. Wc 
arc very much in the dark as to the real character of many of the 
foatdl plants, and more so in regard to those which have been con- 
torted into coal, even if it were necessary to assume that that material 
entirdy of vegetable origin. 

2. Notice of new localities for rare Plants in the neighbourhood 
of Bdiuburgh/’ by Professor Balfour. 

LlNNiKAN SOCIETY, 

December 20, 1853.^ — ^Thomas Bell, Esq., President, in the Chair. 

Eefid> a ** Notice regarding a Weevil of tlie Vine and its Parasite/’ 
% dobii Curtis# Esq., F.L,8. &c. 

Numerous insects have long since been noticed as injurious to 
vbies in the South of Europe, and their history and oeconomy have 
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been ably diacusted by Baron Waickanacr and Mf Audoubk AmioC 
tbe Beetles is a weevib ne<mcd by Fabriokte Attalfukw BftiAiti ( 
thUes of Schbnherr aud other authors), which ocowionally 
very extensive mischief to the vines of Burgundy, while in Birtgl^i^ 
its attacks are limited to the birch. During a residence «fc 
in June last, Mr. Curtis uas obligingly taken to the Botanic Gatd^^n 
by M. Mussino to see aUve the Chrysomefa L., whifb 

inhabits a species of lavender, and liifi ntt^'iition was called to the 
vines Bgainat the walls, which vere attacked by the mildew, £!;0 widely 
aprcttd during tJie past suramcr through M6tloc and tlw! wine-growing 
districts of France and Italy, and especially in 'i'liscany and Piedigont* 
While examining this inildew% he perceived many of the leaves pf 
the vine rolled up like cigars ; but the elaborate memoir of M*. Dahtjy 
on Attdabus Brtulof, L., renders it unnecessary to enter iig,d dtutaB 
on the wonderful mode in which these little auimnls generally ^ cut 
aud roll the leaves with inatheinatical precision. It is necessary^ 
how ever* lo state that the female weevil cuts the leaf through across 
the diameter, without dividing the midrib, then deposits an Qgg or 
two upon the upper surface, ami subsequently rolls up the jower 
portion, leaving the ujiper part untouched, so that it rCmamfl grccn» 
and the leaf does not fall olf for a considerable period, often probably 
until jtlie ttee shed« its leavers. In her mode of manipulation^^ how* 
ever, the At t claims Bctuleti seems to ditFcr from the A* 
most other W'oevils, inasmuch as the auUior observed, on eut^ng 
t;rattsver8diy, that the entire kat a|)|)eared to be rolled up^ front ytbo 
base to the tip. 

Mr. Curtis’s principal object, however, in bringing .thoheub- 

je(^t before the Society, w’as to call attention to a memoir ‘yby 

Prof. Filippi of Turin, published in the * Nuovi Annali deUe;SciimiHl 

Naturalidi Bologna' for January nud February 18511, entiUed ^tStariia 

Gknetica di un Insetto Faranito delle Uova del UkyncbHea UdnlMii" 

a notice of which is given in the ' Antialif of Natural History 

June of the same year. 

^ 

Read also “ Remarks on the so-called E^^^pot of the Itijktnpik 
aud Microscopic Alym,'^ By Arthur Honfrey, ISsg., F.R.S.iiFjiUSi&c. 

Mr, Ilenfrey states, that in tlic bourne of aU exto<i&ivd^ series 
observations on the tnicroaccpic Aigm, es}3ed«dly in investigutio»»«f 
the effect of reagents upoh the tissues and oontents bt the^eUUlt, lio 
has frequently ten completely baHled by the uncortai|llly^wyoh 
presented itself us to the real existence of oglours ^ euiiibited tiy 
objects. 'J'he Composition of light taking place in these mittute 
bodies under high magnifying powers is such, that even 
lenses moat carefully corrected md fully su&ient for.aU genfira) 
purposes of investigation, we are left altogether in doubt as to 
whether or not the phaenomena of colour arise from refraction. 
He (isSs Ibnses made by Ross about eight ycurs slncV, h ^fflefrter 
and an eighth of an inch, the latter of excellent d|s(thih^ tidwer, 
and is convinced that these are not inferior to any gl^di in tjae on 
continent. But with them, partloulajrly |Jie« .delicate 
mmbnm^s edg;«ways <axhibiit a blue, tintt uiMii^Maeriatii^ cir* 
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cifteti giving rise to a difficulty in arriving at a decided 
in vacations conncoted with cellulose, when using the 
iul{>huric acid and iodine test. Many phssnomena might be cited in 
teferetiee to this subject, but the main point to which he wishes to 
direct attention is, the doubt existing in his mind ae to the nature 
of the red spot described by Ehrenberg as an * eye ' in the Infusoria. 
Me has observed this object chiedy in the unicellular Algis and 
ooosporeH, and was tii*6t led to suspect that the red colour depended 
ijm une<junl refraction, in the cells of Chlamydomona^ Pulvi^cuius. In 
these he has frequently found several red spots on one individual 
cell, whi<ih however could not all be brought into focus at once, and 
he has decidedly observed, that when these spots were brought into 
Clear and well-defined focus, they appeared as bright colourless 
granules. Frequently no red sj)ot at all could he found. 

Tlie idea suggested by this was further confirmed by noticing 
Che similar variations of colour according to form in a granule 
{nucleolus ?), in a half-decomposed, colourless, diseased cell. 

Finally, he had recently found tlmt he could bring out the crimson 
noloUr most l>eautifully in the central spot or * hilum ' of starch 
granules. When the lens is a little too far away from the object, 
the* hilum appears like a minute black spot ; then, carrying the lens a 
little nearer, it comes out as a beautiful crimson spot exactly like an 
^'oye-Spot ' in every respect. Adjusting the focus exactly, by bringing 
down the lens a little more, the hilum is seen as a well-defined spot 
of ti brighter character than the rest of the starch-grain, but altogether 
devoid of any prismatic colour. 

Although dwelling but briefly on this question here, Mr. Henfrcy 
states that he has bad it tinder consideration for some time, and he 
thinks it desirable to make known his supjiosition now, in order that 
Other mieroseopists working with different lenses may direct their 
attention to the point, and furnish the results obtained with them, 
•illce aiihott all high objectives diffisr slightly in their correction. 

ileud further, Notes on the Natural Order Crescentiacea/* By 
Berthold Seemnnn, Esq., Ph.D., F.L.S. 6cc 
The iadtlior cites first the opinions in i elation to the proper posi- 
tion of the genus Crescentia and its allies in the natural system 
snooessivedy entertained by De Jussieu, Endlichcr and DeCandoilc, 
tlse latter of whom associated them with Bignoniacear, Gardner first 
pointed out their claims to be regarded as a distinct natural order 
allied to the family last named, and Prof. Lindley adopted this view 
and first gave a diagnosis of the order, taken however only from a 
single S|)eci6i, Cre^aentia Cujete, L., for which reason Dr. Seemaun 
liropaats the fOllowixig amended character. 

^ CaBSCRNTlACEiK. 

I^lfutices vel arborcs, gUWse v. glabrataj ; caulo ramisoue plCts minUsve 
augulalis. Fol^a afl^rna, fasciculata, v. opposite, petiokta v. subscssilia, 
iiUnC simpliciti, hikaprrima, lunic composila, tq-foliokta, v, 

V. finpitkpinnotu. Jitipuia nulla*, v, iuicrdum e cenuum axillaris 
'Mils pri^riiS ilpuriw. Hares hennaphtodfti, subrcgtUatrrs, v. Irregu- 
f larai/ termlimlVs v. ajdllaral, v. swpissimd ex trnnVe out basi ramulorum 
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orti. Calf a liber, gamopbyllus, persistant) 5-ni6ruS) v* vannS) deddmis^ 
spathAceuS) v. bipartilus* Corolla hypc^yns, gftmopeUta» subeam^ 
paimlatA) infundibulifunnis, v. hypouraterimuroba ; limbo 5-kboy sub* 
BBquali V. subbilabiato , lobis per mstivationcm auplicato-pjicfttis V, sub* 
plicato-imbneatiH. Stamina 4, cum nuluntJiUo quinti, corollse tube 
inscrta, ejusidem lucinii-j alltuna, exserta v. mclusa. F*ilatnenta 
pticia. Anthf*r(p bilocnlarcs, Ihsrm hypoffvnus glandulosus, ovarii 
nasin cingon't, snppc obaoUnua. Ovarium lihorum, 1-, 2'* v* raritlli 
4- V. pkuilocalare Ovufn mdffiniia. Strains terminalis, simplex. 
SUftna biiobuni, v bilumellatuin. Fructus baccatua 2^, v. rarii^s 

V. pluriloculari» Setnma pliirinia, nptnn Albumen iiuUum. 
Embrifo rectuK, v. aubciu vatus, 

CrefcentiacecB thus defined inhabit chiefly the tropical and subtro* 
pioal regions uf America and Africa : they are not iound in £2uropf 
or Australia, and only one species is met with in Asia. 
species are cultivated, and have become naturalized iu diflferent 
parts of the Old World ; none possess any poisonous qualities. As 
far as at present known, the Order is composed of about thirty 
species, distributed under nine genera. 

Dr. Seemann next adverts to the genus Oxycladus, describod by 
Mr. Miers in the twenty-first volume of the Society’s ‘Transactions* 
and referred by that gentleman to Bifnoniacetp, of which he regards 
Cresoentiacm as one division, while he forms another division of the 
genus Oxijcladus. Dr. Seemann, however, states his opinion that 
Oxyclndus has nothing to do with Biynoniacemt even iu the widelit 
sense, but belongs to Myoporacett, being allied to StenacAUuSt R. Bf«, 
and Bontia, L. 

In conclusion, the author states that he distributes the true Ores^ 
emtiacea into two sectional subdivisions, as follows : — 

1. Tanjicik-®. Calyce persjstentc, regulari, fi-fido — Coha,Peri^ 

blmat Phyilarthrou, Tanxeium, Tripinnaria^ Sotor (?), 

2, CaBscBKTTiRyii:. Calyoc deciduo, irrogulari, spathaceo v. bipar* 

tito— Crescentia, Kiyelki, 

He adds that ail the plants belonging to the Order have a tendency 
to form winged petioli; and thinks it not improbable that the«imple» 
leaved species may hereafter be looked upon as plants with Ebomve 
leaflets and highly- developed phyllodia. The ovary too, he remarks^ 
in all CrescmtiacecB, is unilocular, with a truly parietal plaoentatioa; 
and it is only when the placent® meet, as they generally do When 
the fruit approaches maturity, that the placentation appetirs to be 
axile, and the fruit two- or more celled. 


MISCELLANEOUS. 

On the Development n/'Ceenurus cerebralis. By Prof. Van Bknxdbn. 
Extracts from letters to M. ois Quatrefagbs. 

The following is the result of the experiments on Cemimte, Ton 
know that M. Kuchenmeister had a dog which had witb 

Caenuri at the beginning of March in ^he present y^ar^ and Rfhii^ 
been passing prophHide^* This dog was killed on tbe iim 
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axid Kikihanmeiftter forwarded idkne of the Twmaa of the 
Ooi^rK^ to IiOUvain« Copoiihagen, and Oieaeen. The^ anived at 
liOuvain alive on the 27th May. They were immersed in the white 
of an egg. I kept them alive for eight days, by renewing the white 
of egg every day. 

On the aay of their arrival, at nine o'clock in the morning, half a 
proglottis was given to each of two young sheep, about two months 
old, and in the afternoon each of them took an entire proglottis. On 
the 3rd June, one of them, markeii No. 1, swallowed another 
pr^lottis. 

Tlie first symptoms of vertigo made their appearance on the 13th 
June; on the morning of the li>th, I was tola that the one marked 
No. 2 was dying, tts bead was burning hot, its eyes red, its legs 
bent under its body ; it beat with its head against the railings, and 
turned it constantly in one direction. It was then killed. 

The upper and lower surfaces of the two hemispheres of the brain 
presented very irregular grooves, which might be taken for the 
deserted tubes of certain Aiuielida ; these have been already men- 
tioned by M. KUchenmeister. There were about a dozen of them. 
At the end of those tubes there were the same number of CteHuri, 
almost all lodged in the cortical substance of the brain. Some of 
them were removed with the membranes of the brain. They were 
nearly of the same size, about three or four millimetres in diameter. 
These CosHuri as yet only consisted of a simple milk-white vesicle 
filled with fiuid. The heads {^colex) were not yet to be seen. It is 
the hemcanthoua embryo {pro9colex) a little more developed than 
at its exit from the egg. 

These observations agree exactly with those of Mi Kuehen- 
meister* 

In the muscles, and especially in the diaphragm, I afterwards 
found some yellowish-white bodies, which may easily be distin- 
guished by tlie naked eye amongst the red muscular fibres. These, 
as M. Kuchonmeister has stated, are only strayed individuals, which 
are never further developed, ^ 

The second sheep (No. i) was killed on the 29th June. It pre- 
sented nearly the same symptoms as the former. For the last fisw 
days of its existence, the right fore-leg was always bent, and in walk- 
ing it could not support itself upon its hoofs. 

In removing the brain from the cranium, a Ccenuru9 of the sise of 
a small nut fell upon the dissectiug-table. Two other Ctmuri, of the 
sam<» sisw, wSre found in the right hemisphere, one above, the other 
behiiidi and in separating the hemispheres of the cerebellum, I 
found two others touching the quadrigeminal tubercles. The left 
lobe of the oerebellum also contained one. Eight were found in all. 
These Cos»ttir» were nearly all of the same size, except two or three 
which were scaroelv larger than a cherry-stone. 

Through the walls of the larger ones, the naked eye could distin- 
guiifh some little whitish flakes, — the indications of so many heads 
The smaller ones had no appearance of heads, nor of the 
|bmefrom which they were to rise. 

Cmimn wke enclosed in a membrane of recent formatioiit 
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by tbe inflammation )of tlio ueigiiibouriiig> aurfacM. i Vbi$ 
membrane is formed of fibro-plastic tissue) or of embryonal celldtee^ 
tissue^ covered with a multitmle of elementary granuktioneu ‘ i 
At this period of their de^'elopiiKmt, these worms are very omiauarf 
The Bcolecea were beginning to he formed ; but, as I expected^^ they v 
had as ) et neither hooks nor suckers. The head, with its suckers 
and hooks, would only have begun to show itself in eight days 
afterw'ards. 

In drawing one of these worms from its eavity and bringing it 
immediately upon the object-slide of the microscope, one is asto- 
nished at the great contractility of its walls. Its suriEace becqipes 
wrinkled, its edgi^s fringed, and the worm pg^forms tolerably ex* 
tended motions, whicli explain its action upon the cerebral mas# ; 
the substance of the brain in fact yields to the pressure of the 
site, ("ells are distinctly seen in the walls of the vesicle, and if U to 
their contraction that its movements are due. 

Beneath the walls of the vesicular worm, vessels ore tp be segi^ 
very distinctly, which anastomose like a capillary network ; tbtJy 
correspond witli the ordinary secretory apparatus of the Cestoid aijid 
Trematode worms. 

When a soolex is about to be formed in the |varent vesicle, the 
surface of the vesicle becomes wrinkled in a certain spot; these 
wrinkles become circular ; the centre is then depressed, an eminenp^ 
appears in the centre of the depression, and the futuie acoliex is 
seen. Round tlie circular wrinkles, moreover, calcareous oorpqacles, 
may already bo seen, similar to those which picrust the body of 
scoiex, but which do not exist on the h(*xncanthous embryo or 
proacolex. 

M. Eschricht writes to me as follo^vs from Copenhagen, Ui\der 
date the 20th June : — "" ^ , 

“ The Cdp^nimts-Trpnia taken from the dog on the 24th May 
Bautzen, arrived at ("openhagen on the fbrenoon of th^ 26tb, »b that 
they could be swallowed by three sheep, within forty-ci^ht hbursw 
their removal from the intestines of the dog. One of the sheep has 
not been affected by them, but the other two were taken ill on the 
fifteenth and sixteentb days, ITiey kept their be^ds turned to the 
right, and one could not rest except on the left Bide, without being 
seized with violent spasms. The inflammation of the brain was very 
distinct, the eyes very red. Tliey both died on the fouirtfa i(ky,iiiha 
1 found a large quantity of small vesicles (2 or 3 milKfn ihlai^tcir)' 
in the pia mater and in the cortical subatanan In tlie imiwfles iii^ 
general, and in the walls of the heart, as well as beneath the^ skixi, 
there were also vesicka full of a yellowish matter, triueb j»o 4 
bably, as supposed by MM. Kuchenmeister and Harchner, abetted 
individuals/* * ' lu 

I have also received iutclligenee from Giessen. M. Lbuokatrt ha« 
observed the symptoms to rise in the same period, and haa found 
Camuri in the same state of developiuent. ^ ’ iMa* 

To those who can believe that the preceding reaidtB avo mm# 
coincidences, I may observe, that the Cmartia ia so fiir fimtn bei%'^ 
common here, that 1 waited three years before I was able to obtidn 
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<Hlft for my odkctloii $ Mid that as I can sajr beforehand 1 ahall^ 
find €miUn of such a and of auoh a degree of develo(>metit> the 
question of ooincidence is set at rest. It might as well be said, that 
TO ^ants we gather do not arise from the seeds which have been 
put into the earth.— Umt/m, July 3, IB54, p. 46. 

THKCACEUA 1PENNIGERA. 

Jb fke JEditortt of the Annah of NaHtr at Hutory, 

Weymouth, August 13, 1664. 

GENtLEMElN, — I liavo llio pleasure of announcing the capture by 
myself of two specimens of what I eonsider, w'ithout the slightest 
dottbt, to he Theeaceva penniyera of Montagu: see Brit. Moll, iii* 
p. 575. The only ditfereuce I can at present detect is in the number 
«rf appendages surrounding the vent. Montagu makes them live in 
number^ whilst I make them three, I feel considerahle doubt m 
any why questioning the accuracy of such an extraordinarily accurate 
obfei(frver as Mpntagu. T have placed the specimens in far more 
aWh flian mine for description. The first specimen lived iu 
my dredging vessel, in a bottle of salt water, for six weeks. It is a 
vtJly lively animal, and fond of swimming loot upwards on the top 
of th^ water. This was obtained on the 31st July last. The second 
Sp^t;imen I caught yesterday, whilst fishing in ten fathoms water, 
gravelly bottom, in company with Mr. H. Adams and two other 
mhads ; this was dispatched by post. T yesterday obtained, for the 
fiVst firae this seaeon, Antiopa emtata ; they were, however, small. 

' I am, Gentlemen, yours truly, 

William Thompoon. 

— Since writing the above, I hav# received a comrnuuicatiou 
frpxp Albifpy ifancock, to whom 1 had sent the sjmamcu 
qlpjMqed ou Ihe 3l3t July, and who fully concurs with me as to its 
bfiqg thp true thecacera pemiigera. 


ATBYAIXJM RH.*:TI(’XIM. 

jfh ihe Editors of the Annuls of Natural History. 

British Museum, 28th August 1854. 

< OEWT^LEMENi-^Thc yeur before last I gathered at Bridge, near 
Tttttbi^ge Welis* on a bit of ground ft om which tre^s had Wn 
iweentfy removed, some plants of Atkyrium Filixfmmina with the 
ej^ habit, curled pinnules, and apparently linear frond, which are 
mmp by Mr. Moore, in the 2nd edition of his * Handbook of British 
Baiwaf aa th© ohiracteristios of A rkaticum ; I have since noticed 
in Scotland that plants of this species, growing on walls where )th<^ 
am^exssoiaed to mo sun, frequently assume a similar habit ; aud ou 
viaititigA piirt of Tilgate forest, where I had, two years since, 
gathered abundance of the normal state erf A. Filixfhefnina^ together 
Mkh most Hwcuriant specimeml of Folmadium Fhegopteris^ I fbund 
fireiirdilaviiig been cleared away in tne mean time) only the rkos^ 
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tieum form of Athyrium, and some inuch«<iwarfed jP. i 

the Athyriim had all the characters of A. rhaticum ttioat thormigMj 
developed, and vet I cannot but think that the same plan;t« were the 
normal state of A, Ftlix-ftymina two years back ; tlie pinnules of 
P. Pheyoptm$, even, hacf a strong inclination to curb These obser- 
vations induce mo to believe that A. 7'kafiann and A, Fihx^fcmina 
are identical, the differences between them depending only on the 
external conditions under which the plants' grow, — the influence of 
the sun itidncing the erect rigid habit in the fronds and pinnte, and 
the curling in the pinnules of A, r/iteftcimi ; and shade and moisture 
causing the lax, drooping, dilate frond and flat pinnules observable 
in A. Filix-’/oefnifta . 

I trouble jrou with these remarks in the hope that, should you 
insert them in the ‘ Armais,* some of your readers may be able to 
confirm my observations. 

I am, Sir, yours very obediently, 

S. O. Guay. 

On the occurrence of Larvae />/ Sarcophaga in the Human Eye and 
Nose. By Dr. E. Gkube. 

Several cases of the occurrence of the larvse of insects In the 
human eye have been noticed, but the species or even the j^nus to 
which they belonged has never yet been ascertained. Thus a com- 
munication of Cabrira’s, in Von Siebold’s Report upon the progress of 
Helminthology in 1 848, mentions that a man who had slept in the 
open air was attacked by pain in tlie left eye on the following day, 
A small red spot was observed on the sclerotic coat, and on rubbing 
with the upper eyelid, small white worms appeared upon the cornea 
and the rest of the eyeball ^about forty of them were removed. They 
were of the thickness of a hair, half a line long, and had a small bla^ 
head. Ormond also observed two cases of inflammation of the eye 
in which several small larvm of Dipterous insects made their ip 
pearancc. 

I have to communicate an analogous circumstance observed by 
Dr. Schiiee of Gorigontzk, in which the specific determination of the 
insect was possible. Two Iws, one four, the other twelve years old, 
who had slept in the open field during some hot weather, felt, on 
awaking, a smarting pain in the inner angle of the eye, which gra<ib* 
ally increased with violent inflammation, until at last tha albcted 
lost all power of sight. On examination, Dr. Bcbnee fbuild in ^ 
angle of the eye a mass of maggots, which had destroyed the con- 
junctiva and the cellular tissue, and penetrated so deeply into the 
Orbit that the hinder end was completely imbedded between tl^ orl^ 
and the eye»ball, although the length of the body is stated at 9 lines* 
After all the larvue had been removed (there were about twelve or 
fifteen of them), the internal muscles (rf the eye were seen al com* 
pktcly fread of eellnkr tissue as if they had been prepared. 

In drawing the larvae out wrth forceps, most of them were so 
jwred that they did not assume the pupa state ; some ao<pdved tide 
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tbjem, 4U)d of thede I have the dies before aie. Thejr belong to the 
jpeouji Sarcaphffga, dud are either the S. r^ralis or 8. 

Dr. Schnee adds> that he has met with similar but smaller larvae in 
the nose of a Jewess^ who experienced indescribable pain in that 
part i he was unable, however, to extract them uninjured, so that 
they did not attain the pupa state. 

According to Ruthef, the larva of 8arcophaga iatifrona has 
repeatedly been extracted from ulcers of the ear. — Arckiv fUr Natuv 
geBchichteT, xix. p. 282. 


METBOKOLOGICAL OBSERVATIONS FOB JULY 1854. 

ChUvniek ^ — July 1. Heavy rain ; overcast. 2. Very fine : slight rain. 3. Slight 
rain : fine. 4. iJensely clouded. 5. Showery. 6. Very fine : heavy ahowers. 
7. Overcast: heavy showers 8. Rain; very fine; clear. 9. Very fine: cloudy. 
10. Showery: heavy rain at night. 11. Cloudy. 12. Drizzly : densely overcast. 
13. Very fine. 14. Overcast : clear. 15. Densely clouded ; very fine. 16. V<jry 
fine. 17. Rain : very fine. 18- 21. Very fine : air very dry. 22. Quite cloud- 
less. 23. Clear and calm. 24. Sultry ; lightning at night. 25. Very hoi : light- 
ning at night. 26. Slight haze : cloudy : rain. 27. Easterly haze : rain. 28. 
Clear and fine. 29. Slight fog ; cloudy. 30. Very fine : thunder-storm 2 to 5 p.m. 
Si. Uniformly overcast ; heavy thunder clouds. 

Mean temperature of the month 61H»9 

Mean temperature of July 1853 61 *94 

Mean teraj»erature of July for the last twenty-eight years., , 63 '17 

Average amount of rain in July 2*42 inches. 

Biftim , — July 1. Cloudy ; rain a.m. 2. Cloudy. 3. Cloudy : rain p.m. 4. 
l^ine ! rain p.m. 5. Fine. 0, 7. Cloudy, 8. Cloudy : rain a.m. 9. Cloudy. 
10. Cloudy : rain a.m. and p.m. 11. Cloudy. 12. Rain a.m. and p.m. 13. 
Cloudy. 14, 15. Cloudy : rain a.m. and p.m. 16. fine. 17. Cloudy: rain a.m* 
and P.M. 18. Cloudy: rain a.m. 19,20. Cloudy. 21. Fine; thermometer 84^ 
6 P.M. 22— 24. Fine. 25— 29. Cloudy, Fine. 31. Cloudy : rain a*m. 
and P.M. 

Stmdunck J/onae, Orkney . — July 1. Cloudy a.m. and p.m. 2. Cloudy a.m. : 
Iho^ers P.M. 3. Cloudy a.m, *. rain p.m. 4. Rain a.m. : fog p.m. 5. Cloudy a.m. ; 
bJtzy P.M. 6. Bright a.m. : rain p.m. 7. Clear a.m. : clear, fine p.m. 8. Bright, 
fine A.M. ; cloudy I'.M. 9. DrifAle a.m, : cloudy p.m. 10. Bright a.m. : cloudy 

H. Qoudy A.M* and p.m. 12. Drizzle a.m. and p.m. 13. Rain a.m. : 
damp P*M. 14. Damp a.m. and p.m. 15. Rain a.m. : clear, fine p.m. 16. Cloudy 
A*M. t cloudy, fine p.m. 17. Damp a.m. : clear, fine p.m. 18. Clear, fine am. : 
fine, fog P.M. 19. Hazy a.m. : cloudy p.m. 20, 21. Clear, fine a.m. and p.m. 
22* Showers a.m. : clear p.m. 23, 24. Cloudy a.m. and p.m. 23. Drizzle a.m. : 
elottdv P.M. 26. Showers a.m. : clear, fine p.m. 27. Clear a.m. : cloudy, fine p.m. 
28* Clear, fine a.m* and p.m. 29. Clear, fine am. : cloudy, fine p.ii. 30. Cloudy 
^.M.t fog p.K* 31. Fog A.M. and p.m. 

Mean temperature of July for twenty-seven pi'evious years . 55^*08 


Mean temperature of this month 55 *25 

Mean temperature of July 1853 58 *15 


Mertge t{uantity of ndn in July for fourieett previous yews . 2 '40 inches. 


Dr, Oriibeetatesthat he is unable to determine to which of these i!|pe- 
mea his apfioiiRous belong, but gives a detailed description of tbotn, vmb 
neine orilW vemarks on the dewiiptions of other authors. 

*f I'poieM Bad Eutho, * Handb. der Zoologie.* 
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XXI IT. — On the ^lechanism of Aquatic Reapiration and on the 
Sinn tare of the Ortjnm of Breathing in Invef tehrate Animats, 
By Thomah Wiluams, M.l). Lond., of the Royal 

f 'ollef^c of Physic ians, formerly Demonstrulor on Structural 
Anatomy at Guy’s Hospital, and now of Swansea. 

[With three Plates. j 
[Continued from p, 5/.] 

Structure of the Branchice in the LmnelUhranchiate Motlusks, 

Thk wist upon this branch of natural history which has survived 
the brightening science of a bright century may indc'ed refuse 
to be dissmated even by tlie. achromatic microscope — the potent 
wand of the modern observer. That which the calm eye dis- 
cerns with clearness, and the uiulers landing interprets with 
confidence, though amplified many hundred diameters, is as 
likely to be an immutable objective truth as any instance ” 
within the sphere of the unassistt'd vision. Faith in the 
verity of microscopic facts is a fundamental article in the 
scientific creed of every living philosopher. Tlie sphen^ of the 
naked vision is exhausted ; another is opened by the micro- 
scopic. Minute descriptions of subtle and complex stmetures, 
rendered possible only through its instrumentality, will prove of 
as great sendee in the hands of the future lawgivers of science, 
as the grosser narratives of the fathers of anatomy have already 
pr(m?d in the founding of the temple in which the high priests 
of natttral theology now chant her service. 

The branchial structures of the Mollusca have never yet been 
unravelled. The problem, though not impracticable, still awaits 
solution, ^hc system of the gills is a conspicuous clement in 
the moiluscan organism. In ajiparent size they arc considerable. 
Ann. ^ Mag. N. Hist. Ser. Vol. xiv. IG 
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If function were expressed in numeric amount by the dimensions 
of the organs, the physiologist would assign to this class of ani- 
mals a high degree of respiration. Minut(‘ structure is a factor 
in the estimate. The gills of the Laiuellibranchuite inollusk are 
singularly and peculiarly formed: they admit of comparison 
in structural characters with no othcT organ found amongst 
Invertebrate animals. The mvanhuj of a part is an inference ol 
the intellect. When t‘xact, it is founded upon a correct appre- 
ciation of structure. A Maw ’ is u})raised upon the basis of par- 
ticulars. Let the following difficult inquiry be conducted in rigid 
conipllaacc with this reyulus philosop handle Though abundant, 
the elder literature upon lliis subject has heipieathed little that 
is accurate and true. Baer* alludes in a sjiccial manner to the 
pectinated character of the branehiie in the Lamcllibranchiata; 
he Illustrates his description by the gills of MytiJm. Meckel f 
depicts and describes in general terms a comb-like strueture in 
the gills of Spondylwij Peefen, and Area. Cuvier’s figures and 
descriptions % delineate the same formation. In his valuable 
notes, Siebold § dc'.seribcs the branchim in PoctuncuhtSy Myidm, 
Area, PecteUy Aviculoy and Lithodomus as consisting of a system 
of parallel! vess(‘ls. In the text of his work, howiwer, Siebold, 
like Mr. Hancock, speaks of the irellis-liki^ lu'twork of the 
branchial structures, Among the older authors by whom allu- 
sion is made to the pectinated arrangemeut of the branchial 
vessids, the nanuts of Bojauus, Treviranus, ami Poli may be enu- 
merated. 

The coiitributioriH of Mr. Hancock upon this subject are the 
most recent, special, and distinguished ||. By this observer three 
types of structure are r(H!ognis5i*d. They arc thus defined in his 
own language : — There appear to he three distinct rmuUficatiom 
of gill-sinicturc in the Lamcllibranchiata. In the first the 
lamiuoc fonning the gill-plalc are composed of filaments either 
free or only slightly united at distant intervals, as in Anomia 
and Mytilus ; in the second they are formed by a simple vascular 
network, as in Mya, Pholas, &c. ; and in the third the lamina; of 
the gill* plate are complicated by the addition of trmm^erse plicre 
comjwscd of minute reticulations of vessels, as in Chamostrea, 
Myuchama, Cochlodesma, &c. Other modifications may exist, 

• Meckel, Arch. 18, 'tO, n. ,'<^[0. 

t Syst. der Vcrgleieli. Anat. vi. p. dO. 

^ Hi^grie AniinaT, nouvcllc edit., Mollusques, pi. 74. fig. 2 a. 

I Auatoniy of the luvertehrata, translated hy Burnett, p. 2U. 

H The exeellent pajicrs of Messrs. Alder and llaueoek, to which repeated 
reference is made in the text, will he found lin various Numbers of the 
* Annals and Magazine of Natural History* for tlie years 1852 and 185, ‘1. 
To the attentive perusal of these valuable essays the stiubmt of the subject 
is earnestly ailvised. 
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blit these arc all that have roiue under my observation*/’ In 
each of these modifications ” one common character is said to 
prevail — tlie vessels reticulata — in the first only slightly,” in 
the others more minutely.” Such is the structural law of tin* 
branchiae of the Lamellibranchiatcs as expounded by Mr. Han- 
cock, It is at direct variance with the prevalent and accepted 
definition. i)r. Sharpey says — “Each gill My filus) or h*af 
consists of two layers, which arc madcMij) of vessels set very close 
to one another like the teeth of a comb or like parallel bars, 
&c.t “These bars are conneet<‘d laterally with the adjarc’nt 
ones of the Kuiue layer at short intiTvals by round projections on 
their sides,” &c4 

Here this accurate observer conspicuously indicates the differ- 
ence between the solid projections interposed between the vas- 
cular bands, tying them together into a horizontal lamina, and 
the “transverse pliece” of Mr. Hancock, which transform a 
niatchless system of jiarallel bars into one of “ minute r(‘ticiila- 
tion” (Hancock), winch neither the eye nor tin* understanding can 
unravel. M. Heshayes^ stands in this anomalous position: — 
he has figur(‘d accurately what In* has intcrpn'ted wrongly. Albeit 
to this author merit is due. He has pointed out clairly by the 
pencil — what really exists in nature; what be himself misundcr- 
Htood ; what neither Dr. Sharpey nor Mr. Hancock seem at any 
time to have recognized — a structure without which the gill of 
the Lamellibraucli could not architecturally be what it is ; a mar- 
vellously woven fabric, refined in the utmost degree in its ine- 
chanism, adapted with incomparable skill to the purpose in view 
— a structure which no observer either anterior or postiirior to 
the time of M. Ueshayes has even suspected to exist — that ap- 

C aratus of transverse scaffolding (PI. VI. fig. 1 c, c, d) situated 
etween the lamclhe of the gill, crossing at right angles the axes 
of the iuterlamellar water-tubes, (of the exist<‘uee of w^hich 
M, Deshay es had not the slightest knowledge), and doubtfully 
described by him as the true hlood-charmels of the branchice ! 
M. Deshayes mistook the lainiiific formed by the real branchial 
vessels for “ membranous layers or lauiiufe, within the substance 
of which the branchial xmsets arc arrangcul with great regularity.” 
His eye caught with correctness nearly all the parts of this 
exquisite apparatus ; his reasoning then enveloped them in 

♦ Annsds and Magazine of Natural History for April lft53. 
t Art. “ Cilia/’ Cyclop, of Anat. and Phys. 

J This ooneise description is rendered still clean*r by the original figures 
which accompany the mmed article of Dr. Sharpey, to whicl^ I have ad- 
verted ill the text. 

i Sec art. “ Cunchifera,” Cyclop, of Anat. and Phys. 

16 * 
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confusion**'. Nothing less than a rediscovery of these skeletal 
parts^ by which the branchial vessels arc inaiiitaiued in situ and 
the whole tubular system preserved in shape?, could suffice to 
vendor complete and consistent the demonstration of the anatomy 
of the Lamellibranehiate gills. 

With the eye stcdfastly fixed on these parts, it is 8ur|)rising 
that M. Doshayes could see in them no meaning, could read in 
them no purpose. In defining the outline and office of the inter- 
lamellar water-tubes, it is matter of wondm* that Mr. Hancock 
did not suspect the mechanical necessity for a suppoi^ing ap}m- 
ratUH such as this, without which the water-tubes could not sus- 
tain their patency or their form. Such is the history of progress 
in all the manifold paths of scientific observation. Discovery 
must literally be prefigured in the intellect of the thinking ob- 
Bcrver. In the absence of the foreshadowing conception, wondrous 
things in nature rendered manifest by accident arc vacantly 
gazed at, left unfathomed, and then forgotten, or mentioned 
only as incidents or episodes in the drama. The merit which 
belongs to rediscovery is too often withheld from its author. It 
is morally, in equity, not less worthy of honour than the first 
discovery. 

The law was formerly stated that the blood -channels in the 
gills of the Lamellibranehiate mollusks occur always in every 
species in form of straight, parallel, independent, non-commu- 
nicating tubes, supported on the two opposite sides by hyaline 
cartilages, generally membraniform and semicylindrically curved 
(PI. VI. figs. 6 & 6^; and PI. Vli. fig. 15). These blood- 
channels never reticulate. At the free l>order of the gill the 
afferent channel returns into the efferent in a l(x>pmg manner 
(PL VI. fig. 1 e, /). The efierent like the afferent channel 
preserves its individuality from one border of the lamella to the 
other (w, e). The blood-current, therefore, preserves uumixedly 
its singularity and independence from the beginning to the end 
of its branchial orbit (PL Vlll . figs, 23 & 24). This is a striking 
and remarkable characteristic. It is a molluscan |>ecu}iarity. 
Its prevalence in this class is universal. It stands m contrast 
with the crustacean. The network plan is here the type. In 
some species of Annelids the branchial vessels observe a straight, 
parallel, looping mode of division. In the Annelid the b&od 
IS coloured and non-corpuscular. In the mollusk it is replete 
with gbbules. The blood-globules travel through the branchial 
'bars^ in a single series, or two abreast. In the crustacean 
the blood-channels are imparietal sinuses. In the mollusk each 

* The reader is reouosied to refer to fig. 352, article ** Conehifera,** in the 
first volume of the * Oyeloptcdia of Anatomy and Physiology.* 
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vessel is elaborately carved and wonderfully protected (PL VI. 
%8. 6 & 6®). The difference is as essential in kind as it is con- 
spicuous : it may serve hereafter to establish the true direction of 
equivocal affinities. Subtle analogies, like deeply hidden differ- 
ences concealed amid the profounaest recesses of the organism, 
are often more conclusive in disputative questions of specific 
and generic relationshi])8, than diversities or resemblances graven 
prominently in the manner of the outward form. 

In now entering upon the narrative of the minute stmeture of 
the gills in the conchiferous mollusks, it must be premised that 
illustrative tyjies only can be comprehended in the story. Spe- 
cific varieties and modifications must be left to the sjiccific in- 
quiries of individual observers. Th(5rc prevails, however, such a 
remarkable uniformity in the architectural principle on which 
the breathing organs m all LamcUibvanchiate mollusks are con- 
structed, that d('partnres from the central plan never involve a 
change of ty[)c. Stich variations are apparent, not radical. 
Though a couci8(‘ description, aided by illustrations, may enable 
the author to convey a readily intelligible statement of theses 
parts, the reader must not infer that Ins task has been easy or 
his labour light. He has traverstjd dark and tangled contro- 
versies. For long he could pilot his course by the magnetism 
of no clearly-defined principle. Evidence conflicted, assertions 
bewildcrcjd ; the subject was intricate, the clue of principle was 
wanting. He would fain trust that the history which he is 
about to write will transform a pre-existing chaos into the 
cultivated sc^niii of exact demonstration. 

The minute structure of the gills in the Conchifera may be 
conveniently described under tbc heads severally of the consti- 
tuent parts of which they are formed. 

L The pamllcl bars or vessels forming the lamellee. 

2. The borders of the lamellae, («) attached, (6) free. 

8. The transverse* connective parts — intciwascular, or inter- 
vcctal. 

4. The intcrlamcHar water-tubes and the inira*tubular frame- 
work of support. 

5. The ciliary systcun of the gills. 

1. In the Acephalous mollusk the branchial vessel is sculp- 
tured upon one essential plan. AH deviations from this plan are 
inessential varieties. So singularly do these blood-canals differ 
from ordinary blood-vessels, that they will be henceforth de- 
scribed under the name of branchial hars^*^ The word ^ bar * 
implies, first, straightness, and wicondly, rigidity, two ])rof)ertie^ 
which belong to the bmnehial bars. The word ^ bar ^ involves 
the idea of separateness, individuality and independence — cha- 
racters which ap|)ly to the branchial bars. Rigiu bars arranged 
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in parallel directions on the same' horizontal plane would form a 
stratum of bars — such is the branchial lamella. Disnosed on 
two coincident planes, one above the other, two parallel lamella^ 
would result. Between parallelly-avi’anged rigid bars the inter^^ 
tq/aces would be parallel and equal — such are the inienmial^ 
water-passages of the branch itr. If traversed by cross threads 
at frequent intervals, a long fissure would assume the form ol 
oblong foramina (PI. VI. fig. 1 //, fig. 2 c). Such sometimes 
are the varieties which occur m the iutervectal passages. If the 
parallel lamellcC be tied together at regular points by bands 
running with the bars, the space between the luiuclhe would be 
divided into tubes, llins are farmed the interkmellar water- 
tubes (figs. 7, 9). The picture is faithful to nature. It mirrors 
tlic reality of a complex apparatus. It represents in simple 
outhne the machinery of the branchiae in the bivalve Tuollusk. 

Th(‘ details are now neither intricate nor unintelligible, be- 
cause the constructive idea is clear to the intellect. In all inves- 
tigations a tangibly- grasped mental picture must forerun the 
clear perception of the outward reality, 

A branelual bar is a tube whose sides are comparatively rigid, 
and whose dmni('.ter is uniform (PI. VI. fig. (> a). It is clothed 

externally by a membrane, the cotitinuation of the mantle, of 
which the epithelium is evolved at certain regular lines into 
edia-bcaring scales [b). The opposed sides of each bar are 
formed of, and supported by, cartilages («, a). If these two 
cartilages were far removed apart, the blood-channel would be 
broad and flat (PI. VII. tig. 15 b, b, h). These cartilages are 
sltaidcr in the extreme in texture; they are membrauiform and 
exquisitely hyaline ; curved at the edgfss, they assume the figure 
of a hollow semieyliuder; they possess just enough rigidity to 
preserve the straightness of the bar ; they are continuom through- 
out the whole length of the bar (PI. Vlll, tig, 17). Being 
placed on the opposed horizontal sides of the bars (not on 
the upper and under aspects), tkjy must ncct^ssarily circumscribe 
a tubular channel of unbroken continuity. The sides are not 
perforated by onenings of any description. If the transverse 
structures (PL Vlll. fig. 22 a), afterwards to be described, be 
Vimels or blood-channels, as conceived by Mr. Hancock and 
some of the elder anatomists, the bore of such channels cannot 
communicate with that of the parallel bars. The transverse 
parts must therefore, if they be blood-channels at all, constitute 
an independent system. But they are not so. They arc con- 

+ From the I*atm vMis, a bar. Since it proposed to dwtinguish the 
hnmehuil blood-ehamiels under the name of Cars, it is only consistent to 
murk the spaces between them ns inierrectal, rather than as mteivascular. 
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native fibrous structures (PI. VIII. fig. 19). In almost all 
•pecies of bivalve mollusks, the branchial bars more or less 
closely approach the cylindrical in figure. To this rule of 
structure those of the common Mussel form a remarkable excep- 
tion : they are here blade-shaped (figs. 17 & 20). The section 
of the bar is frequently oval. In the genera Cardium, VtUo^ 
Ostrea, &c. this form is exemplified. The subcylindrical canal, 
circumscribed by the hyaline cartilages just described, is the true 
blood-chaimel*. All naturalists have conjectured this fact; the 
existence is now only for the first time proved. The cartilages 
bounding these channels arc now first announced. They do not 
enclose the whole circumference of the vessel : they form a 
third of the opposite halves (PI. VL fig. 0®). The rows of cilia 
correspond with their edges : the intervals between these edges 
arc membranous. The real osmotic movement of the gases con- 
cerned in respiration is limited to these intervals. Along these 
interv^als, (extending with beautiful regularity from one end of 
the bar to the other, there travels a cilia-driven current. In 
M^tiius the bars appear to swell (PI. VIII. tig. 17 o, o, o) at the 
points at which they are joined together by the transverse 
structures. The rtial blood-channel does not bulge. The car- 
tilages of the bars at the base of the lamella arc lost in and 
identified with that embracing the trunk common to the whole 
series (c, c). Traced carefully to the proximal border, they wull 
be obs(5rved to have this disposition : the cartilages of conti- 
guous sides of adjoining bars form one piece, being so bent as to 
become continuous at the proximal border of the lamella. The 
bars are thus held firmly in situ and in relative connexion. 

At this point it becomes extremely interesting to inquire, 
whether the lamella is composed of a single series (PI. VI. 
fig. 4), laid side by side, of parallel bars, or of a double series 
arranged in two separate planes? (fig. 6). The answer to this 

S uestion will implicate an important point of function. It is 
ifiicalt to convey clearly the idea of a double series of bars 
eonstituting a single lamella. This undoubtedly is the disposi- 

* A veiy recent study of the minute structiufe of the gills in the Tunicates 
and Ascuhans has enabled me to resolve ooinplctely the homology of the 
hrmehial bars in the bivalve mollusks, to explain ilemonstrativdy why it 
is that in the gills of some Acephalans the blood-conduits are placed like 
tnembranous channels between alternate bars (as is shown in PI. VII. 
fig, b, b, 5), and that in others the blood-canal (as in PI. VIII. fig. 22) 
0emi|]ies the mis of each bar. Though there exist in the .gills of the 
Tunieata a system of large transverse trunksi with which tlie parallel 
ultimate blood-channels (the homoiogucs of the “ bars in the Acepbala) 
openly communicate, in a suppletnentary note on this subject in the next 
pper, it will be shown that the ultimate elements of the branchim in 
Tmicata and Acepbala m really wTanged on the same type. 
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tion of the branchial bars in itomc species of Acephala. If A bar'^ 
be bent once upon itself (fig. 3), and if then one limb only be 
rested u[>on a flat surface, the other limb will be on the same 
vertical plane, but on a different horizontal plane. If a second, 
then a third bar, and so on, be placed in coincident directions, 
the limbs will form two horizontal senes or laniinse, between 
which a free undivided horizontal space will exist (c,/); but there 
will also exist vertical spaces between each two adjoining bars 
having the same vertical plain's. In words this arrangement 
is complex, in illustration simple. Now it may at first be sup- 
posed that of mechanical necessity this must be the order in 
which the bars arc arranged in all the examples of double gills* 
(PI. VI. figs. 1 & 7), as it is really that in which the afferent and 
efferent limbs of the same looped bar are disposed in all instances, 
without exception, of sinifle (PL VI. fig. 2) gilts. But it is truly 
the case only in a very few genera. It is so in the Mytilida? 
(PL V II I . fig. 24) . It follows that under the latter circumstances 
the intef'lamellar water-tubes must be bounded by two conccmtric 
walls (J^L VI, fig. 5), each wall being composed of a single hori- 
zontal scries of bars. Of this disposition another apparent 
example is afforded in the Ostreadtc ; if the disposition of the 
loops at the free margin only be considered. In nearly «// other 
gencm, known to the author, the limbs of the same loo|>ed Imr 
are placed on the same horizontal plane (PL VI. fig. 7/)* The 
plane of the loop notwithstanding at the distal border of the 
lamella is not horizontal, but vertical. It results that each 
lamella is composed of a single scries of bars, though the con- 
tiguous limbs alternate in function, one conveying a centripetal, 
the other a centrifugal current (PI. Vll. figs. 9 & 11). But it 
must be remembered that a single lamella (a or PL VII. 
fig, 11) of a double gill is not the exact equivalent of an entire 
single gill (fig. 14). In all single gills the limbs of the same 
bar rest on v(‘rtical nianes ; those of a single lamella of a double 
gill are placed on tne same horizontal plane (fig. 12). In the 
single gill the physical conditions ore more favourable to the 
complete aeration of the blood. The water-currents are dtf-' 
ferent, not the same. It will greatly facilitate the comprehension 
of the preceding history if now the minute anatomy of the free or 
distal borders <?/ the branchial lamella be carefully accurately 
studied, 

• The structure of tlic extreme fme edge of the lamella furnishes 
a ready key which unlocks at once the whole mystery of the 
branchial apparatus ; and yet this wondrous part of the organ 

^ The meaning attached in these papera to the (kuhk as opfioiied to the 
single gill i» aftenvards explained. 
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haf» never arrested the curiosity of th(^ anatomist* In Myiiha 
and in Mfjtilm only, Ur. Sharpey figures oori*ectly the manner 
ill which, at the distal margin of the lamella, the bars of the 
upper bcconH* continuous with those of the lower lamella. In 
My Him the structure of the gill is almost unique (PI. VIII. 
fig. 17). The order which obtains in nearly all other genem 
could not bt' deduced from the anatomy of the Mytilidan gill. 
It is a singular exception. It is the rare exception only that 
Ur. Sharpey has pictured. The rule of structure remained 
really to be discovered. If the blunt and acute edges of the 
penknife-shaped branchial bar (tig. 20) cai^ry each a blood- 
channel, then each gill in Mylilm will be a double gill, for the 
upper and lower arc identically formed. If, on the contrarjs 
the blood-channel exists only at the blunt edge («) of the blade, 
the current travelling peripherally along the bars of the upper 
lamella fig. 17) must turn round (as shown in fig. 24 rf, d) 
at the free margin tlirough the loop and move centrally along 
the bars of the lower lamella (B, fig. 17). In the latter case 
the gill would be single, in the former double. The bars of 
the upper lamella when the gill is single carry currents moving 
in the same dim;tion (PI. VI. fig. 2 ; PI. VII. fig. 14) from one 
borchT of the gill-plate to the other ; those of the lower, oppositely 
tending currents (PI. VIII. fig. 23 /). This jHiint is the 

wonder-striking feature of the branchial enginery. No writer 
has ever given to it a single thought. It deserves to be further 
elucidated. In Pholas (PI. VI, figs. 1 & 2), Gastrocfmm, Mya, 
Tellirw, Mactra, Cf/})r(eaf Cardiurn (PI. VII. figs. 13 & 14), 
Oatrea (PI. VIII, fig. 21), and probably in many other genCra, 
the inner gill is double and the outer is single. The Pandorida* 
and Luciuida*' are families in which the outer gill is altogether 
suppressed. In Solen^ Peclen, Unio, Venus^ Kellia, Area, &c., 
the two gills on both sides arc: equal in size and double in 
structure. 

Every gill-plate, whether single or double, is composed of two 
laaieU«e, between which the excurrent water- tubes (see large 
arrows in PI. VII. fig. 13, PI. VI, fig. 1, and figs. 7 & 8) are 
situated. In the example of the double gill each lamella is the 
scene of a double system of opposed currents of blood, since 
the two limbs of the same looned bar lie on the same borizontal 

f dane in the same lamella (rl. VII, fig. 9 <?). The adjoining 
imbs are thus alternately afferent and efferent, or venous and 
arterial. Each lamella then of every double gill is a complete 
and mdependent gilt. Us system of circulation is distinct, and 
totally unconnected with that of tlic other lamella. Neverthe- 
less, a single lamella of a double gill in not identical in ana- 
tomical charactei*s, or structurally, or perhaps officially, equi- 
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valent to an entire single gill. As formerly intimated in the 
example of a single gill, the limbs of the same looped bar, 
respectively venous and arterial, are placed on different hori- 
asontal planes (PI. VII. fig. 14), the planes of the loops (a) at 
the fn‘.e margin being vertical, and not horizontal as they are in 
general in the double gill (PI. VL fig. 1 ; PI. VII. figs. 9 & 11). 
The single gill, like the double, is composed of two lamellar 
planes (fig. 14 d, c) bounding intermediate water-tubes, But 
in the single gill each lamella is single in function, since it 
consists of the afferent or efferent limbs separately and exclu- 
sively of the looped bars. In either larnidla therefore the 
adjacent bars belong to separate and independent loops. The 
component bars of the lamellse in all single gills are separated 
from one another by intervcctal water-fissures (Ph VII. fig. 15 
c, c, c). In the double gills in which the two limbs of the same 
loop lie adjoined on the same horizontal plane, such hmbs are 
united together by a continuous membrane (PI. VI. fig. 5). In 
such case the intervcctal water-fissures exist only between the 
limbs of different contiguous loops, not between those of the 
same looped bar. By this arrangement the volume of water 
which traverses the gill at any given time is reduced by exactly 
one-half. The functional value of the organ therefore sinks 
in the same degree. A double gill (PI. VII. figs. 18, 9 & 11 ; 
PI, VI. fig. 1) in structure is not necessarily twofold in physio- 
logical import. In official activity it exceeds little the single gill. 
In the latter the blood is more intimately bixiught into contact 
with the respiratory medium, and this medium is more readily 
and rapidly renewed. To the single gill (PI. VI. fig. 2 ; PI. VII. 
fig. 14) conchologiats have applied the term supplementary. It 
Lh difficult to understand in what sense this term should be re- 
ceived. In structure the single gill is mi supplementary. It is a 
perfect and complete organ. No constituent clement is deficient 
or suppressed. In function it is complete. It is not a super- 
numerary organ. Both these designations are significant of 
what is untrue. It is as much an integer of the organism as the 
upper or inner gill. A law hitherto undiscovered docs, however, 
affect the presence and dimensions of the outer or single gill 
which does not influence the inner or double gill. If, as in the 
PandoridsB, Lucinidae, and some other families, there exist only 
one gill, it is invariably the single or out-gill that is wanting. 
The principle of suppression or non-development affects exclu- 
sively the latter. When only one gill exists, that is, one on 
either side of the foot and body, it is always double in structure. 
It contains the same number of bars and loops as any other 
double gill. It is quite erroneous to conceive that in such a 
case the absent or suppressed gill has be^n fused into and iden- 
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tified with the present solitary gill. The latter is the same in 
essential structure as if the single gill were present. 

In Pholadomya and Anatina, Professor Owen describes the two 
branchial lainellse of cither side as having been united to form 
a single gill*. Valenciennes states that the solitary gill of the 
family Lucinidac resembles that of Anodonta ; it is larger, and 
formed of thicker and more prominent pectinations, laicim Ja- 
tmicensis, L, tigrina^ L, columhella^ and L, lactea^ are examples in 
which only a single branchial organ exists on either side. The 
solitary gill difiers from the ordinary double gill only in apparent 
characters. The free border is composed only of two rows of 
loops ; but these loops are soldered together by an obvious longi- 
tudinal band or cord, running in shape of a deep water-groove 
from one end to the other of the free margin (PL VI. fig. 3 b). 

It is this character w)»ich oex'asions the appearance of doubleness 
and fusion. In the solitary gill of the Pandoridsp and Lucmid«e, 
the pectinations t of the lamellae are coarse and large to the naked 
eye. This circumstance is due to the greater size in these cases of 
the intcrlariiellar water-tubes. It is repeated, that the vascular 
clementH, in the solitary gills, are the same in number and disposi- 
tion with those of any other double gill. If, in the example of the 
solitary gill, the outer single gill were really organically united 
to the inner double gill, an organ should result consisting at the 
free border of three rows of vascular loops, two distinct systems 
of parallel interlamellar water-tubes, four separate lamellm, three 
layers of afferent and three of efferent bars ! Such, of mechanical 
necessity, should l>e the anatomical characters of a gill which 
owed its formation to the union of one already double to another 
struck on the single plan. Such a monstrosity is not illustrated 
in nature. It is a fabulous branchia, born of hypothesis. But 
it mmj appear quite reasonable to explain the anomaly of a solitary 
gill, on the supposition that it is the natural and necessary pro- 
duct of the fusion of two single gills. A glance at the illustra- 
tions depictive of the type of the latter, will at once convince the 
mechanician that two single gills could not in any manner be 
fused in order to make a double gill, — such a double gill, that 
is, duplex in mechanism, twofold in function, as actually exists 
in the real animal. Let two single gills be brought together 
(PI. VI. figs. 7 & 8), — the water-movement and the ciliary action 
would cease at once on the two adjoined, apposed faces. Thus 
the power of each would be reduced by one-half. Two singles 
united make a single ! Such is the clumsiness of huOiau handi- 

♦ Forbes anti Hanley, British MoIIuscr, vol. ii. p. 42. 

t It should be distittcily uuderbtood, that the word * pectimtioufi" is not* 
with an ultimate' brnnrhial bar, but with that set of bars wliich 
form an mtcrlamellar W'ater-tube. 
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craft: attempting to mimic nature, it is lost in caricature. 
Nature cloc^ not reach her ends by the ‘^fusion" of organs. 
An existing organ is modified to fulfil a collatenil purpose. A 
solitary gill has its own peculiar characters. The component 
vessels remaining unchanged in number and arrangement, a 
solitary organ is rciuh'rod equivalent to a double one, by aug- 
menting the diuKuisions of the passages and tubes m such a 
manner, that the aerating element brought into relation with 
the blood can be increased almost to any amount. Ffmctimi is 
thus iiiten8iH(’d, while structure remains analtcred. 

Tlie /oojjs of the xwscular bars, as they project at the free 
margin of the lamellic, arc differently joined and variously 
fipired and seulpturcd in different genera, and fn^quenfly in 
different spiTics of the same genus. In Pkolas (PI. VL tigs. I 
& 4), the free border of tlic double or inner gill presents two 
rows of loo]>s (c, /). The ])laiic on which the loops of the upper 
lamella n‘st is horizontal, coinciding with the Uoigth, as opposed 
to the breadth, of tlie gill. Those belonging to the lower lamella 
of the same gill, form a row on a plane an eighth of an inch below 
the former, U(*tweeii these two projecting scalloped edges, a 
groove (fig. 3 b) runs from one end of the gill to the other. The 
cilia which fringe this groove (PI. VIII. fig. 24 h ; PL Vll, fig. 10, 
a, h) are very much larger in all species than those which are 
distributed over the bars at the plane faces of the gills. They 
excite a vigorous current, bearing towards the mouth. Those 
of the fli^t surface (PI. VIII. fig. 20 ; PI. VI. fig. 6 b, b) raise 
streams, tending towards the free border of the gilt. Both are 
subservient to alimentation and respiration. In P kolas, then, the 
double gill (PL VI. fig. 1) is composed only of two lamella*, like 
the single gill (PL VI. fig, 2) ; but in the former, each lamella 
is composed of two orders of bars, in the latter of one order only. 
The two limbs (fig. 4 b, h, c, c) of each looped bar in the former 
arc placed on the same side of the intermediate water-tube : tlip 
afferent and effi'rent limbs of the same bars (fig. 2 h,f), in the 
instance of the single gill, are so opened or acftaratt*d at the free 
margin as to form respectively the ojtposite walls of the included 
water-tube. The vascular hops at the margin of the double gill 
in nearly all genera are disposed flatwise (PL VI. fig. 1 
PL VIll. fig. 21c,/;; PL VIL fig. 9 a, h, fig. 1 1 /i, i), so that all 
the loops of the same lamella form one horizontal plane. Those 
of the single gill (PL VII. fig. 14 a ; PL VI. fig. 2) are placed 
vertically, so tnat the plane of each loop is separated from, 
though parallel with, that of the adjoining loops. In the double 
gills of the Cai^diada* an exception occurs, and probably in other 
families. The loops at the distal margin are disposea here on 
vertical planes (PL VII. fig. 14^;); but though standing verti- 
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Cttlly, they do not enclose two systems of inteiianiellar water- 
tabes^ but only one. The nieckanicat problem presented by the 
gills of Cardium proved exti'cmely difficult of solution, ff^hen 
understood, it challenged any living mechanism for beauty and 
perfection. In Mytilus the loops of the two lanjcllsR are soldered 
into union at the free borders : they stand vertically (PL VIIL 
figs. 17 &21) : they circumscribe a deep intermediate gutter. In 
fyolm (PI. VIII. fig. 23) the loops expand. In Venm they also 
somewhat exceed in diameter that of the bars, of wdiich they are 
the bend. In MytUus, the inner and outer gills exhibit the same 
formation. In the Ostreadoc (PL VIII. fig. 21), the loops at the 
margins of the gills are so closely packed together horizontally, 
as to appear like a eontinuous membrane bounding an angular 
groove. Numerous other varieties in tlic mere shape and size of 
the loops occur in different families of Bivalves — the type of 
structure never changes. 

Theproocimd or attached border (PL VI. figs. 1 & 2 ££, i) of the 
gills occurs under many varieties of anatomical plan. Pholas 
exemplifies one type. The two laniclte* are attached to the pallial 
tunic. All the vascular bars terminate in a common trunk 
(PL VI. fig. 2 a, h) which runs at right angles to their axes, and 
parallel with tlie length of the entire gill. There are two of 
these trunks^ one afferent, the other efferent. Tiny occupy re- 
spectively the proximal margins (J^l. VI, fig. ] «, h) of the two 
lamella? of which each gill is composed. In Pholas these trunks 
are supported by the framework of solid structure (c c and d d) 
which occupies the interlamellar spaces. In Solem (PL VIII. 
fig. 23 a) and Mytilus (fig. 17 A) another plan of formation is 
observed. Here the proximal border of the superior lamella of the 
upper gill, and inferior lamella of the under gill, are umttached, 
floating in the inantual cavity. In such instances the inter- 
lamellar framework is wanting. The vascular bars at this border, 
for some distance np the breadth of the gill, are tied together 
by means of a contimous membrane (c, c). Here the interlamellar 
scaffolding, and the water-tubes vhich the former assist to form, 
exist only where the two lamella? are adherent; viz. over the two- 
thirds of the breadth of the gill nearest the free border, 

* it should be clesriy explained that the word lemethi as a))plied to 
the aill of the Aeephsdau Mollusk, should signify, one of the two plates of 
whii% the giU, whether douhle or single, is composed. The gill is the whole 
orgau« In those instances in whicdi {us shown in fig. 5, PI. VI.) the bars 
stand vertically on the same lamella, then of course each lamella would 
be composed m two plates, or finer lamella^. I am not quite certain that 
snoli an arrangement exists in nature, lu several gmiem— in Cat^ium espe- 
o^y-*-wben care is taken to avoid, pressure u|K)u the tn^iu, such is 
the tnie position of the loops, if not of the bars proceeding backwar<la 
Ihom them. 
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Iwtervectal and fnterlamellar Framework of Connectiiw 
Structures. 

These stnictures constitute the true skeleton by which is 
sustained the vascular fabric of the gill. Of the latter, they 
determine the shape and the form. They preserve the blood- 
carrying bars in position. They hold apart the component 
lamelhe of the gills. They thus form the intcrlainellar tubes, since 
without these structures the lamelhe would fall together into 
contact and oblitcjrate the tubes. Messrs. Alder and Hancock 
recognized the tubes, but overlooked the framework system by 
which they were constructed M. DcKhayes has figured this 
framework (PI. VI. fig. 1 c,c,c k d, fig. 2 i, and fig. H d, d) ap- 
paratus in a coTichifcTous (Pecten or Area"!) mollusk. Not a 
seutonce is written descriptive of its characters, or intcrj)retative 
of its meaning t- Attention was drawn to it by no allusion 
whatever, direct or incidental. Philippi J has this (»bservation 
with respect to the branehise of Solmonujny which probably 
refers to the intcrlainellar structures in ouestion : — Branehia* 
duo non ([uatuor, non lamelliformea, sed jx^etinata vel potius 
peutiam exactc refer(*ntes, lainellis transversis perpendicularibus, 
Carina media coqmn per totam longitudinern adnata', versus 
apicerri ope Hgamefili.^* Ill-defined reference to the same parts 
is made by Curus, Blainville, Garner, and others. To be 
known descriptively, and comprehtjuded physiologically, they 
mained really to be rediscoveml, — to be read by a new eye, mnn 

♦ It is very probable, from the following pasHnge, that Messrs. Alder 
and Hancock have mirtaken the thick solid cords which at sh(»rt intervals 
cross the tubes f for n‘al blood-channels : The laminat forming the walk 
of these tubes were now' examined through the mieroseojw, when the wlnde 
was observed to present a regularly reticulated structure comjmsed of 
blood-vessels ; those passing transversely being the stronger and more pro* 
minent.’" — Annals and Magazine of Natural Hi»tur}% paper on Currents 
in Pholas and Mya*' 1 852. 

t The ftdlowing is tlie only passage which occurs in the ez^Uent 
article (Conchifera, Cycl(»p. Anat. Phys.) of M. Deshayes having reference 
to the structure of the gills : — “ In the pester nuinl^er of genera, the 
branebim are formed of two tnembranous layers or lauimse (a, o, flg. ^2), 
within the substance of which the branehi^ vessels descend with great 
regularity. In several genera, as the Archidee and F0etm» the hranehial 
vessels, insteail of being connected parallel to one another within the 
thickness of a common membrane, continue uncemneeted their entire length, 
and they arc thus formed of a great number of extnmtcly delicate filaments, 
attached by the base within the mombranous jwdtcle on which the bran- 
chial veins pursue their way towards the auricle.” Nothing is said of Uie 
distinct and independent stnictures which se|>arate the knimfc. The con- 
dition, namely tne separation of the laminie — upon which depends the 
existence of the interlamellar water-tuhes-r.k here accidentally siaieil ; hut 
neither the existence nor the meaning of such parts seem in the slightest 
degree to have been imagined by M. Ueshayes. 

I Moll. Sicil. i. p. Id, 
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a nm point of view. The author believes that the following ia 
the first systematic exposition on record of the anatomy and signi- 
ficance of the non-vascular elements of the iamellibranchiate ^11. 

They are classifiable under two heads. Those parts which 
are placed between (PI. VI. fig. 1 2e, fig. 8 rf; PI. VIII. 

fig. 19 e, c, c) the parallel bars {the intervectal), uniting them into 
the form of a leaf, constitute a separate order. Those, secondly y 
stronger, coarser, in some genera very con8picuo\is, in others 
very concealed, which separate the lamella^ forming and bound- 
ing the excurrent intcrlamellar watcr-tubes, to which in many 
sjHJcies the ova adhere, the basis of the whole gill, the wonder 
of the whole enginery, the last of the branchial constituents to 
be described and understood, arc really a distinct and unknown 
class of structures. 

The first class vary the apparent anatomy of the gill more 
than the second, ITicy cut the fissural spaces (PI. VI. fig. 7 d) 
between the individual bars, or mdividual loops, into oval stig- 
mata (fig, 5 d)f elliptical perforations, or lengthened parallelo- 
grams (IM. VII. fig. VI d). In the absence of them, as in 
Thracia (PI. VII. fig. 15), the intervcctal water-fissures are 
continuous from the free margin of the gill to the proximal. In 
Mytilus (PI. VIII, fig. 17 o, o, o) they appear under the charac- 
ter of fleshy nodules; in Cardium (rl. VII. fig. 13 c, c, c) 
they arc almost invisible; in the Veneridaj they consist of a 
flattened bundle of slender threads, running from bar to bar at 
equal intervals ; in Pholm they aBsunie almost a membranous 
form (Pl.Vl. fig, 4e), perforated at regular distances by oval holes; 
they exist only between alternate loops. In a physiological sense, 
the highest value attaches to these intervcctal parts. They de- 
termine the dimensions of the water-^stigmata. If they are 
ainall, the water of respiration is very much subdivided ; if large, 
the lamella is readily traversed by the aerating element. In 
calculating the quantum of respiration in the Couebifera, two 
ftictors demand to be estimated : first, the amount of blood 
entering the breathing organ ; secondly, the volume of water 
by which, in a given time, it is capable of being traversed. The 
latter will depend upon the dimensions of the water-passages. 

The intervectal connective structures have been mistaken for 
half a century by the best observers for vessels, blood^canak 
criminff the deceiving the into the idea that 

each toella in the Iamellibranchiate ^itl is really composed of 
a network of Umd-vmseb* This idea as regards the Acephala in- 
volves a fundamental error; it envelopes everything in unresolv- 
able confusion. The orbit of the branchial circulation cannot btt 
explained. It contradicts the anatomical arrangement conspicuous 
in other parts* A consistent sentiment cannot be shapea of this 
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most perfect mechanism. They arc not bl(K)il.cbatiiieU. They arc 
elastic, fibrous structures, enacting a purely ligamentous part^ 
They derive their supply of blood from that of the bmndiial 
bars. Their office is mechanical, not chemical. 

The intra-tufmlar structures (PI. VI. fig. 1 A*, k, fig, S d,d; 
PI. VIJI. fig. 21 /, &c.) are neither less remarkable nor less im- 
portant. Upon this interlamcllar framework depend the whole 
characters of th(i gill. They hold the lamella* apart at definite 
distances. They unite closi'ly togcither the loops of tliesc lalriellie 
at the free margin (FI. VI. fig. 7 />); thus they close np ca*eally 

the tubes at this border of the gill *, This single point of structure 
is the pivot whereon turns the action of the gill. If the tubes 
at this extremity were open (as suppositionally at PI. VII. 
figs. 9 & 1 1), it 18 hydraulically certain that the water would 
take this course to pass from the extra- to the intra-branchial 
cavity j none would pass between the bars which contain the 
bl(K)a ,* the function of respiration could not proceed ; and this 
calamity, further, would misue — no food could be carried to the 
mouth. Men do not value health until it is lost! Spectators 
see not,/cc/ not, the* perfection, the unimprovablencss of organic 
mechanism until an element is ideally removed— until some devi- 
ation from nature^s method of working is supposed ! I'he arpvr 
rnentum ad absurdum startles by the bungle and foolery which it 
is sure to introduce; then philosophers realise the inimitablcncss 
of her certainty and refinement. 

As the jiroximal borders of the lamellie (PI, VI. fig. 1 c, A) are 
separated by the whole diameter of the water-tubes, and as the 
distal margins are fused together, it follows that these tubes, like 
rivers, are small and shallow at their commencement, dc<*p and 
broad at their termination. This arrangement favours their 
suctorial action. The water, as first explained by Mr. Hancock, 
is undoubtedly drawn into (properly pushed into) these tubes 
through the lamellar stigmata (Pn VIII. fig. 17 /,/,/) from the 
pallial cavity. The water is discharged from the tubes by eiliaiy 
agency, which is constant (arrows in PI. VII. figs, 9, 11, 13 & 
14). They are thus constantly being emptied. If they were not 
refilled from without, they would become vacujom. During the 
action of the gill, there is momentarily generated a tendency to 
a vamum. The pressure that is on the tubular side of the 

In the accompanying illustrations, in several instances (PL VII, fig. 9 
& 1 1, PL VIII. fig. 21), these tubes are represented as if tliey were open at 
this margin of the gill. This method of illustration was adopted onfy for 
the sake of clearness, and in order that the disposition of the loops and 
bars of each lamella may be readily understood. In all casea, witnout a 
sii^ie exception, the tubes are closed at tliis Imrder of the by tlie appo- 
sition of the loops of the two constituent lamellse. 
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kmdltt is diminished; on the other it remains the same as 
long as the animal continues in the water. It is hydraulically 
incYitablCi even witlumt the assisting agency of cilia, that the 
water must transude the lamella by way of its intervectal fissures 
and perforations. This mechanism could neither be conceived 
nor explained before the nature and office of the interlatnellar 
framework were brought under clear demonstration. It is im- 
portant to understand, that that surface of the lamellae which 
faces the intermediate tubes, namely the internal walls (PI. VI . 
fig. 8 e) of the water-tubes themselves, is far less richly ciliated 
than the external surface. The excurrent movement of the respira* 
tory water is much aided by the action of the connective structures 
of the bars and tubes. The intervectal pieces — those which pass 
crosswise from bar to bar by approximating the latter — are 
capable of stopping up the intervectal stigmata, — of suspending, 
therefore, the act of respiration. Thus is prevented the passage 
of irritating substances through the branchial lamella. The 
alternate movements of the shutting and opening of the bars is 
as important to the sieving operation of the gill, its prehensile 
function, as the cilia themselves. The transverse intervectal 
pieces (PL VII. fig. 12 c, c, c; PL VIIL fig. 19 c, c, c) consist of 
irritable and contractile tissue. They are capable, in part, of 
voluntary contraction. Thus, although the chemical act of 
breathing is in itself uncontrollable, it may be interrupted by 
the exercise of those connected parts which are subject to the 
will. 

The skeleton of solid pieces (PL VI. fig. 8 rf, rf, %. 1 c, rf, 
fig. 2 i,y, fifcc.) by which the tubes and the lamsllm are supported 
and held apart, exists probably in the branchise of every lamellu 
hramhiate moUusk. It constitutes a framework system, though 
anatomically distinct from, having a mechanical action concurrent 
with, the intervectal. At the free border this interlamellar sub- 
stance is thin, slender, and difficultly detected by the eye, admit- 
ting of the falling together of the lamell® and of the closing of 
the tubes. At the opposite attached border, the interlamellar 
substance is much tnicker, coarser, and more conspicuous 
(PL VI. fig. 1 A, i, k) ; the parts being quite apparent through 
the lameUse. Here, therefore, the lamellse are further separated, 
and the tubes of the greatest diameter. This framework consists 
of two distinct pieces, — those, first, which run parallel with the 
vascular bars (rL VI. fig. 1 c, fig. 2 i) ; and, secondly, those 
which transver^y connect these longitudinal pieces (fig. 1 d, 
fig. ajfj)* The former limit the breadth of the interlamellar 
#ater-tube8. The tubes are capacious when the lamellss 
vm {im* iqmtt, small when they are near each other* As the 
exterior appearance of pectinations^^ in the gill is due to 

Ann, Mag, N, Hist > 8er. 2. Fb/. xiv. 17 
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the presence of thene tubes, the pectinations are obvjoua, as in 
Vardiumj Sokn, Pecten, Tliracia, &e., when the tubes are large, 
invisible to the naked eye when they are small. The cross 
pieces tic together the longitudinal at regular intervals. The 
latter run with the tubes, and divide them from one another, the 
former cross them. If the transverse pieces ivere so thick and 
large as to fill up the tube, and interrupt its continuity, the cx- 
currents of water of course w^ould be arrested, end the function of 
the gill would be suspended. It is far otherwise. They traverse 
the tubes in fom of cords. Their extremities are attached to the 
opposed jioints on the horiisoiital aides,-— to those very lines 
along the sides of the tubes at which the chemical act of breath- 
ing IS passive. From this arrangement there flows this most 
beautiful result : the water, having permeated the lamella and 
gained the interior of the tubes, in its course towards the ex- 
current siphon, is made to keep continually in contact with the 
branchial bars. By this simple arrangement, the two sides, in 
fact the four sides, of each individual blood-carrying bar are 
persistently embraced by a moving current of the respiratory 
element ! If the cross cords did not exist, every drop of water 
which entered the tube would collect at the most depending side, 
and flow out as a useless and unused stream. In the OBConomics 
of nature, the subtlest (economist may well marvel at her care 1 

The long pieces of this interlamcllar framework arc capable 
of shortening the length of the water-tubes, the cross pieces of 
diminishing their diameters. These actions impel, intcrnipt, 
facilitate, hcc. the breath-giving currents. While they com- 
plicate the branchial machinery, they double the certainty of the 
process ; they provide against accidents ; they preserve in the 
required position the slender, tender, beautiful parts of which 
the apparatus is composed. 

Encfless diversities occur, in different species and genera, in 
the size, the figure, the visibleness, See. of this interlamellar 
framework. In no single instance is there observable the 
slightest departure in principle of structure, in intention, in 
purpose, from the typal plan unfolded in the preceding de* 
scription. 

1 he cilia4tearing epithelium (H. VI. fig, 6 b) of the branchial 
lamella* in the conchiferous bivalves is well known. It has been 
well described by trustworthy observers, from Leeuwenhoek to 
Qoekett. The cilia in all cases are distributed in rows on the 
bars (PI VII. fig. 16 PI. VIIL figs. 30 & 32). There are fctro 
rows on each external hemi-cylinder of each bar. On the external 
aspect of (»adi bar, therefore, there are four lines of cilia (PI. VIL 
fig. 10 /y, «). 1V?y drive two currents in intersecting directions. 
On the interna aspect of each bar, that namely which faces the 
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interlamellar water-tubes, these rows of cilia arc single on the 
opposite sides. The excurrent streams are consequently driven by 
a power which is one-half in amount of that by which the watdr 
is propelled through the lamelhe into the tubes. No cilia are 
detectable on the supporting framework between the lamelhe. The 
current raised by the cilia which arc distributed on the external 
surface of the lamellie tends in the din'ction of the free border ; 
that excited by the internally-placed cilia bears towards the 
proximal border, coinciding with the outlet of the interlamellar 
tubes. It is a true ciliary current ; but it is reinforced, (quick- 
ened from time to time, oy the contractile, voluntary action of 
the musculo-fibrous parts which constitute the intervectal and 
interlamellar framework. The cilia which fringe the free border 
of the gill propel the water in the direction of the mouth, at 
right angles, consequently, with that raised by those covering 
the flat surfaces of the gill. It is an alimentary, not a respira- 
tory current. It is powerful enough to bear on its waves pellets 
of food for the mouth. The true aerating currents travel along 
the naked lines between the rows of cilia. ITiese are the 
ultimate scene of the respiratory process. 

Thus ends an imperfect sketch. It is but a rude outline of 
a beautiful picture. Much is left to the industry of observers 
coming after the author. Magnetic thoughts, indicating the 
pole of tnith, have been but hastily projected. May they 
stimulate others to a truth-admiring r^etition of his labours ! 

EXPLANATION OF PLATES VL VII. and VIII. 

Plate VT. 

1. Complete view of the double gill of Pholcu Candida, Tlie attached 
border is held upwards as it were, a, b, are the large afferent 
and efferent trunks (of wliieh there is a in the border of each 
lamella) communicating with the parallel vessels, as shown at (n) 
and (h); c, c, c, mark the longituclinal pieces of the intra-tubular 
hramework of sohd structures ; k, k, k, show the mode in which 
these longitudinal pieces fonn and bound the interlamellar water- 
tubes [jijfj); d, a, df are the transverse pieces of the framework 
on whi& the lamellfe (m, e) of parallel vessels rest, and by which 
the latter are held a^iart, and which cross at right angles the axes 
of the interlamellar water-tubes s e. jT, denote the hoc scries of 
loops of whidi the free border of this dauhh gfll is composed ; 
they lie on two distinct planes one above the other $ they are 
shown as if they wars few ia number and far between j they exist 
hi nature in innumerable multitudes and {moked with dense close- 
ness. m, n, represent the course of the bars in the upp^ lomeiia ; 

i, that of tbs lower. The arrows at the base of the emerge 
out of the interlamellar water-passages. intervascuW /hrotw 
cotmeetif^ pieces. 

Piff. 2. Is a view of a small portion of Uie entire sinyU or sapplementary (sic) 

^ gill in Phalm Candida, at, b, afferent ami efferent trunks giving and 
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receiving the blood of two separate lamelke, not that of the same 
lamella as in the case of the double gill ; A, bars of the upper 

• lamella ; /, those of the lower ; c, connecting fibrous threads 

tying together the bars ; d, the bars of the lower lamella^ i, t ; 
(?, c, the interlamellar framework as explained in the double gill. 

fyf, show the single row of loom of which the free margin of 
this single gill is composed : but nere the plane of each loop is 
placed vertically, not horizontally as in the double gill. 

Fig. 3. A diagram representing the arrangement of the loops, o, a, e, d, at 
the free margin of the gill in some speeies ; A, is the water-chan- 
nel conveying a current tow^ards the mouth. The loops are placed 
on vertical planes. Each lamella in this cose is composed of 
afferent or eifereut vessels exclusively. 

Fig. 4. Two loops from the free margin of the double gill of Pholas^ show- 
ing the mode in which the continuous membrane, a, n, wbieh in 
some bivalves, if not in PholaSt really forms the blood-channel. 
In such cases the bars, b, b, c, c, would be solid. The water- 
stigmata (mteiwectal orifices), d, are in such instances present only 
between alternate pairs of bars. 

Ftg, f>. Plan representing the manner in which the bars, a h, of two se- 
parate lamellse placed on the same vertical planet, but different 
tiorizoutal planes, arc tied together by vortical partitional perfo- 
rated memnranes (e); d, shows the water-orifices in that con- 
necting structure (c) which unites the bars of the same lamdda 
horizontally. 

Fig, (> —6*. Minute anatomy of the branchial bars in those cases in which 
the hyaline cartilages, a, a, are so closely approached as to form 
the boundary of the channel (c) ; b, A, pieces of the cilia-bearing 
epithelium stripped off. 

7- View of a piece of the entire gill of Thrada convexa. The free, 
distal margin is turned upwards. «, A, the double rows of t?erfr- 
cally disposed loops of which this margin is made up \ g, the cem- 
traction which occurs between the interlamellar water-tubes (e) ; 
/, one of the transverse fneces of the interlamellar framework 
in view, crossing the water-tube, indicated bv the arrow. 

Fig. 8. The same cut horizontally along the length of the bars. The free 
ed^ (A, c) of the upper lameHa is left, d, dt show the mode in 
which the transverse pieces of the intra-tubular framework lie 
between the lamellie, a, h, which constitute the walls of those 
tubes ; e, c, arrows denoting the direction of the water-currents 
in the tubes. 

Pl,ATE VII. 

Fig, 9. A small piece of the free edge of the double gill of Vmtts striaMa. 
a, by loops of the bars of the two component lamellie lying hori- 
zontally ; the loops lobed (fig. 10) as tney are in Mytilus. c, the 
afferent and efferent bars of a single loop. Ilie arrow descends 
from the interlamellar water-tubes. 

Fig. 10. One of the loops from fig. 9, enlarged, representing the Imes and 
disposition of the vibratile edia, o, b : c, is a fieihy nodule lying 
the loop to its neighbour. 

Fig. 1 1 . The free mwmn of the gill of a minute freshwater bivalve* It is 
produced with a view to illustrate the continuous membrane which 
in some cases ties the branchial bars together at the border of 

the gill, a, b, the loops of the two lamellw are shown as if thi^ 
were separate by the intervening tube (c), but in nature the 
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lamdlas are Ifbied together at the hree border^ and the mtermediate 
tubes are ciecaL 

Fig. 12. A few looped bars from the preceding, magnified, showing the de- 
licate transverse threads, c, c, c, which cross the branchial bars at 
distant intervals. They he on the imide or tubular aspect of the 
latncllie, and sometimes supersede the intra-tubular framework. 
The open 8[)aces (d) between these cross threads are the “ intcr- 
vectal ** water-orifices, a, are either vascular bars, or two rigid 
sides bounding an intermediate membranous chaimel, which then 
is the blood-channel. 

Fig. 13. A small portion from the distal edge of the double or upper gill 
of Cardium. <7, A, the upper and lower loops of which this border 
is composed. The planes of the loops have a vertical position in 
relation, that is, to the plane of the whole gill, c, the fleshy 
or membranous structure which unites the loops. It belongs 
probably to the intra-tubular apparatus, d, d. Although in this 
double gill, as in all double accphalan gills, the free cd|^ is double, 
the interlainellar water-tubes /, and arrows g, are single. The 
double row of loops runs into one at a little distance from the 
margin, in order to form me system of tubes. This union of the 
bars is shown nt i and e. K indicates the fleshy structures, — a part 
of the intra-tubular cross bars by which the lobtB or ** pectina- 
tions of the gill are held together. 

Fig. 14. A portion of th^e free margin of the inferior or single gill of Car- 
dium. This figure exhibits perfectly the manner in which the 
limbs {b) — (which, arranged in a linear series, form the upjier wall 
of the tube (d), or the upper lamella of the gill) — of the same 
system of loops pass, by kMiping vertically t as shown at a, into 
those of the lower wall of the tubes, or, which is the same thing, 
into the lower lamella of the gill. 

Fig, 15. Shows the alternate mode by which the membranous blood- 
channels (6, 5, b) are formed by the solid bars (a, a, a, a) of con- 
tiguous, but distinct loops. In such a case, which is the normal 
type in the branching* ot all Tunicata, the cilia are disposed in 
hries only on that aide of each bar which is nearest to the water- 
j^sures (c). These fissures, in such examples, are not crossed by 
transverse connecting threads. 

Fig, Ifi. Eepresents one of the lobes, or tubular pectinations, from the 
Btiigle fpU of Cardium, cut longitudinally, illustrating the mode 
in whi<m the water-tubes are formed. 

Plate VIII. 

Fig. 17‘ The “bars” from the gill of Mytilus, followed throughout the 
whole of their minute anatomy, a, b, are tlie aflerent and efferent 
blopil-trunks, runnine along the attached margin of the upper 
lamella A. This border of the gill in Myiilus is represented as 
ineluding two trunks, on the theoiy, as yet not ^uite proved, 
that the two edges, c and c, would tnen be the beginning of the 
blood-channel along the hhmi edge, and A, a, a, would mark the 
lennitiation of that, travelling along ihe acute mar^ of the same 
penknife<»shi^d process. j,j, are the corresponding trunks at 
the proximal boraer of the inferior lamella i e, e, mark the con- 
Hnwous membrane which, in this gill, the bars are tied together 

at the proximal border, so that no water can immb between the bars ; 

WNB open orifices between the fleshy nodules, o, o, o, o, 
ly whiScdi the aerating water enters from wiAout into the inter- 
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lamellar water-tubea ; y» q, are the sufjerior Mee oi the eingU 
loojp, of which the free margin of the gill in Mytilue iu comjiOied ; 
Py 18 the lower lolie. The deep gi*oove between theae lobe* i» 
the great alimentary water-channel, bearing 11 current moving in 
the direction of the mouth. L is a fleshy nodule, by which the 
loops are united into a sauries 5 A, A, A, are horizofUal water- 
nassages ; m, m, fleshy nodules, which connect the contiguous 
ours. The system of arrows, g^ indicate tlie direction of the 
great respiratory current, along the tipper surface of the lamella ; 
f, i, *, the lower: holh having the same direction— towards the 
free margin of the gill. 

Fig. 18, Is a transverse section of one tube from the gill of MytiluSy 
exhibiting the mode in which the lamuue stparatVy in order to 
form a tube (a, h). 

Fig, 19. Four bars from the same gill, illustrating further the vertical 
parallel planes on which the penknife-shaped bars are placed, and 
the mode more exactly in which they are tied together. 

Fig, 2(J. A magnided view of a minute portion of a single blade-liko bar 
from the mil of Mytilun, It illustrates tlie distribution of the 
cilia; and the water-currentn, denoted by the arrows, set in 
motion by them, a, b, arc iutcuded to show the position of the 
blood-channels m the axes of the thickened lines of either edge 
of the blade. If the upper lamella in the ex(‘eptioual gills of 
Mytilus should be hereafter proved to carry only a single system 
(afferent or efferent) of blood-currents, the channel carrying such 
a single current must prove to be nflat passage, whose transverse 
section would extend from a to ^ ; c, e, c, 6esbv nodules. 

Fig. 21. Two longitudinal lobes, or iiectinations, firom the gill of the 
common Oyster, a, c, the double loops of which the ll^ margin 
is composed. They are drawn as if separated from each 
in a turmJar form ; but, naturally, the two planes of loops lie in 
close apposition. At this border in Ostrea, the branchial oars are 
aolder<m together by a continuous membrane over the interval 
included in the dotted lines g. /, are tlie transverse pieces of the 
intra-tubular framework. By these transverse pieces, the lamellm 
forming the water-tubes are sometimes drawn into quadrilateral 
figures, dy e. 

Fig. 22. A few of the bars*’ A'cim the same gill, showing that each bar is 
an independent vessel. The component hyaline cartilages, dy c, 
are brought close together, so as to form a cylindrical channel, e, 
a, by exmoit the transverse structures, as running along one (the 
internal) of the tubes. This arrangement proves that the latter 
cannot be transverse vessels. 

Fig, 23. A portion of the single gill of Venus, drawn as an outline plan. 

d,/, mark the course of the blood, and the character of the 
blood-channel, friim the attached margin (a) of the superior 
lamella, to the end of its course at the proxiinal border (£») of the 
inferior lamella, 

Ftg. 24, A second plan of the gill of MytiluSy constructed on the supposi- 
tion that each lameUa carries only a single blood-current, of 
which tlie beginning is shown at d, margin a, and the end at d, 
margin b, Tne border, h, depicts the order of the vibratile cilia* 

[To be continued. J 
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XXIV.~On the Remains of a ^gantic Bird (Ijithomift Emumus) 

from the London Clay of Bheppey. By J. S. Bowerbank, 

F.R.B. &c. 

The first indication of the former existence of new and often 
very large animals is frequently afforde d by small and compa- 
ratively insignificant fragments, and such is the case in the pre- 
sent instance. 

Professor Owen has described, in his ^ Fossil Mammals and 
Birds/ the remains of more than one spe- 
cies of the latter from the London clay, 
which specimens arc in the collection of the 
College of Surgeons, and in those of Mr. 

Wethercll and myself ; and since that period 
I have acquired another si>ecimen, which ap- 
pears also to be the remains of Lithomis vuU 
turinm ; but none of these birds could have 
exceeded in size one of the smaller species of 
the Gull tribe. The unassuming specimen 
that I now introduce to my readers as a 
portion of one of the long bones of a bird, 
surpasses in size a full-grown Albatross, a 
bird having an expanse d wing of about 12 
or 18 feet. 

I procured this fragment at Sheppe^ some 
years since, and had really forgotten it until 
it was brought to my x^ecollection in conse- 
quence of the late Dr. Mantel! having obliged 
me with the examination of some similar 
but somewhat smaller portions of bone of 
a Pieroductylus from the Wealden formation 
of the Isle of Wight, when the idea arose in 
ray mind of the possibility of its turning 
out to be the remains of a Tertiary Ptero- 
dactyl of like dimensions to some of the 
larger chalk species ; but on submitting a 
firagment of it to microscopical examination, 

I at once saw that there was not a trace of 
reptilian character in its structure, but that, 
on the contrary, the bone-cells and Haversian 
canals presented all the wclUknown pecu- 
liarities of form and arrangement that cha- 
racterise the Bird tribe. 

The length of the specimen is 4 inches, 
and the greatest diameter of the larger end 
is exaetly 1 inch. At this part the section of the bone is trian- 
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gular^ with the angles rounded off, and having two sides some- 
what larger than the third one ; the angularity decreases pro- 
gressively to the other end of the specimen, and at that portion 
but faint traces of it are observable ; at this end of the bone the 
greatest diameter rather exceeds 10 lines. The thicikest portion 
of the walls of the bone, which is at the curves supplying the 
place of the angles at the larger end, is IJ line, while the 
thinnest portion in the same plane is about the middle of the 
shortest side of the triangular section, and does not exceed | of 
a line. 

Thcs(; structunil proportions, in combination with the micro- 
scopical characters and the great density of the walls of the bone, 
leave no doubt of the character of the animal to which this spe- 
cimen has formerly belonged ; and from the marks of muscidar 
attachment, the form and other peculiarities, my friend Professor 
Quekett, who has examined the bone, is of opinion that it has 
formed ])art of the proximal end of a tibia belonging to a bird 
little if at all inferior in size to an Emu. On comparing the 
fossil with the tibia of an adult Emu, the skeleton of which was 
about 6 feet high, I found that the latter was 16 inches in length j 
and on measuring the diameter of the ports of the recent bone 
corresponding with those of the fossil one, they appeared to be 
as nearly as possible identical ; and the remains of the impression 
of the muscular attachment, and of the orifice for the aamission 
of the blood-vcsstd into the shaft of the bone, which arc situated 
in the recent one within the first 6 inches of its length from the 
proximal end, are in precisely the same relative position in both 
specimens. 

There is every appearance therefore, as far as the mutilated 
condition of the fossil will allow us to judge, chat it has formed 
part of an ancient Struthious bird as large as, and probably 
closely allied to, the Emu. The section of the bone represented 
in the woodcut is taken at the transverse fracture, about one- 
third of the length of the specimen from the larger end. 


XXV . — Notes on the Ornithology of Ceylon^ collected during m 
eight yectr^ residence in the Island* By Edoab Lbopolu 
Layaed, P.Z.S., C.M.E.S. &c. 

[Coucluded from p. 115,] 

257. Numknius aequata, Linn. Coudrey-^malley-eotan, MaJ. 
Whelp, Dutch. 

Common along all the flat sea borders in company with 
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258. Numknitts Ph^bopus^ Linn. 

Neither of these species seem ever to be found in the interior. 

259. Totanus fuscus, Linn. 

260. Totanub ocnnopus, Linn. 

261. Totanus caudbis^ Linn. 

262. Totanus hvpoleucos, Linn, 

268. Totanus glottis, Linn. 

264. Totanus stagnatilis, Bechst. 

265. Actitis glabeola, Gmel. 

266. Tringa minuta, Leis. 

267. Tbinoa subabquata, Gmel. 

268. Tringa platy eh ynoha, Gould, B. E. pi. 381 . Ola-waiua, 
Cing. Coian, Tam. 

These birds are generally distributed in all parts of the island 
where mud and water combine to oflFcr them congenial homes. 
Totanvs hypoleucos is found high up in the hilly countiy, fre- 
quenting the streams, walking upon the boulders which appear 
above the foaming torrents, in search of dies, or mnning on the 
sand in the shallow jiools to feed upon the minute crustaceans 
which abound in such localities. 

Tringa platyrhyncha is the rarest of the whole ; one or two 
specimens were procured at Pt. Pedro, where also I procured a 
single pair of 

269. Limosa asooobphala^ Linn. 

These I killed in the month of April in fine plumage. 

270, Himantopus candidus, Bonn. Paullow^k&li, Mai.; lit. 

Long-legs.^^ 

Abundant in small flocks about the jungle tanks. They are 
by no means sby, but will suffer a near approach, and often 
alight on the same spot^ though shot at several times ,* in flying 
they carry their long legs stretched out behind them, and utter 
a shrill cry of " wheat, wheet," which, when many join in chorus, 
is not an unmusical fiouiid. 

271. Bbcuevibostbis avocetta, Linn. 

A pair of these birds were shot by my esteemed friend 
D. Quinton, Esq., at Chundicolom near Jaffna, on the estuary. 
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272. RhynchuEa Bengalknsis, Gmel. Rajakkas-‘V)atuay{^\n^.\ 
lit. King Snipe. 

Not uncommon in all marshes ; it is a bird of passage, arriving 
in October. Some few breed with us, the season of incubation 
being from May to July. The nest is a simple depression in the 
soil, and the eggs, four in ntimber, are dark nankccn-ycllow, 
profusely blotched with very large dark dry blood-colouiiid 
markings. Axis 1 inch 4 lines, diam. 1 inch. 

273. ScoLOFAX RUSTICOLA, Liiiii. 

The Woodcock has been shot several times at Nuwera Elia, 
but has never fallen under the notice of eitlier Dr. Kelaart or 
myself in its feathers. Dr. Kelaart says that he saw a couple 
of birds called ' woodcocks ^ at a dinner table, which tasted un- 
commonly like the birds of that name.^^ I heard that a speci- 
men was preserved in the Military Medical Museum in Colombo 
in Dr. Kinnis^ time, but, like many other specimens there, has 
been abstmeted or suffered to fall into decay. 

274. Gallinaoo stenura. Kas-Matua^ Cing. 

The common Indian Snipe is very abundant in all parts of 
Ceylon, They arrive in Jafiria about September. 

276. Gallinaoo scolof acinus, Bon. 

Not having met with this Snipe, I am obliged to quote 
Dr. Kelaart for its identity ; he says, it is found only in some 
of the highland districts. We have seen a few at Nuwera Elia*.^* 
I shot many snipes at Gillyraalle which proved to be the pre- 
ceding species, but I sec no reawin why the bird should not exist 
in the island, particularly as it is found in Calcutta : why, how- 
ever, in this case should it be confined to the bills ? 

276. Gallinaoo gallinula, Linn. 

In this instance I think the sportsman^s authority ” may be 
trusted, as there is but little fear of the Jack^^ being con- 
founded with any of the Indian Snipes. 

The late Mr. V. Burleigh of Jaffna, an ardent sportsman and 
beantiftil bird-stuffer, told me that he used frequently to meet with 
them about Wally some years ago, but that of late he had not 
seen any. My own testimony only reaches to a bird I saw on 
table, luckily with both bill and legs perfect, and this I feel con*, 
vinced in my own mind was a Jack Snipe. 

* And yet he says at page 136 that he has only “ autharity 

for this species. There are teryfm iporimett that I ever Ibund stdficiently 
diacritttinfiting to trust. 
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277. Hyduophasiakus cumvMGvn, Scop. BaUalioaru, Ciog. ; 
lit. Cat Teal (aUo Jmm, Cing.), from their mewing cry. 

Exceedingly abundant on all tanka, and not uncommon even 
on Colombo lake, frequenting the LotuB beds, walking on the 
broad leaves ; they fly with great strength and facility, mounting 
to a considerable altitude. 

278. PoRZANA FOSCA, Linu. 

Syu. Gallinula rubiginosa, Temm. 

Korawaka^ Cing. The family name of all the tribe. 

Rare : I have only seen three specimens, all found at Cotta 
near Colombo. 

279. PoRZANA Cbylonica, Gmel. Nordewind, Dutch. 

These birds arrive in the south of Ceylon in great numbers in 
the month of October and November, coming in with the first 
northerly wind which blows (whence the Dutch name). They 
drop exhausted, as if from a long flight, in the streets and houses, 
and conceal themselves till recovered from their fatigues. 1 
found one in the well of my carriage, another in the folds of the 
gig api*on, and a third in a shoe under my bed ! The iridcs arc 
a lovely yellow and carmine blended, the yellow forming a circle 
nearest the pupil. Some eggs were given me by a native as the 
eggs of this bird, which were precisely similar in all respects, 
save that of size, to those of the Gallinula phcenicura. Axis 
13 lines, diam. 10 lines. 

280. PoRZANA pyomjKa, Nan. 

Very rare : a single specimen was brought to me alive from 
Cotta. 

281. Ballcs striatus, Linn. 

I received one specimen of this bird from Batticaloa, and 
another was brought alive to me while at Pt. Pedro. I placed it 
in my aviary, and it lived well on small sea-fish, soaked grain, 
&c. ; it was unfortunately destroyed, along with many other 
fiivourites, by rats. 

282. RAtnus Inhicus, Blyth, J. A. S. xviii^ 

Three or four of these Bails were shot in the Jayelle paddy 
fields near Colombo, by Lieut. Long of H.M. Ceylon Rifle Regi- 
n^eut, to whom 1 am indebted for these and several other inter- 
estmg specimens. 
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283. Gallinttla phcenicura^ Pennant. Korawaka, Cing.^ from 
its cry, which this word precisely resembles. 

Abundant throughout Ceylon in all marshy places, tanks, 
rivers, and even ditches. It constructs a nest similar in shape 
and position to that of our English Water-hen, and deposits from 
six to fourteen eggs of a pale fawn colour, thickly mottled with 
dark pinkish brown and bluish markings. Axis 1 in. 7 lines, 
diaiu. I in. 2 lines. 

284. Gallinula chloropus, Linn. 

Very rare : I only procured one specimen, that I shot in a 
marsh near Pt. Pedrb. 

285. Gallinula cristata. Lath. Willukukula, Cing. ; lit. 
Marsh Fowl. 

Common in the south about Matura, frequenting the sedges, 
and feeding mornings and evenings on the inundated grassy 
lands or paddy fields. It is very rare northward, only one spe- 
cimen falling under my notice : I shot it in the same locality as 
the preceding. 

280. PoRPiiVRio poLiocEPUALiTS, Lath. Kittala, Cing. 

Abundant in secluded marshes. It is a shy wary bird, diffi- 
cult to flush (unless the shooter comes suddenly upon it), pre- 
ferring to skulk amongst the reeds, over and between which it 
run.s with great facility and siiiftness. Its nest is constructed 
like that of GaL pkmicura ; the eggs a yellowish buff colour, 
sparingly marked with smallish purple, faint blue, and olive-green 
spots. 

287. Phcenicopterus rosetts, Pallas. Inglis Koku^ Tam.; lit. 
English Heron ; the birds when standing in lines, feeding, 
resembling with their red wings and white bodies anEx^lhui 
regiment in full parade dress. Krop^gans^ Dutch, 

Migratory, appearing in the north in November; they are so 
plent&il on the salt-lakes and estuaries of the northern and east- 
ern provinces that I have seen the shores for miles white with 
them, and when the assembled multitudes rose on the wing, it was 
with a noise that drowned the roar of the surf which thundered 
on the beach close by. They are said to breed near Hambontotte. 

288. Sarkidiornis biexanonotus, PemnanL 

Not uncommon on the larger tanks in the Wanny ; it keeps 
together in flocks, and 1 fancy breeds with us. 
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J. Nbttapitb Cokomandblunus, Gtnel. Mal-saaru, Cing. j 
lit. Flower Teal, from its beauty. Rqjah^tara, Mal.j lit. 
King Duck. 

Common on many of the tanka in the Wanny, particularly 
in the neighbourhood of Anarajahpoora, where also 

290. Anas PosciLORHyNCHA, Pennant, 
is frequently met with, though it is one of our rarest ducks. 

291. Dendkocyona ARCUATA, Cuvier. Chemba^ara, Mol, ; lit. 
Ked Teal ; and Tafta-saaru, Cing. Dree Duck and Whistling 
Tea! of European sportsmen. 

Common on all fresh water throughout Ceylon, but never 
found on the sea. They breed with us in the month of June. 

292. DAPiiiA ACiTTA, Linn. 

The Pin-fail is occasionally shot on the Jaffna estuaiy by 
the native duck-shooters and brought into the bazaar for sale, 
fetching about each. 

293. Querquedula crecca, Linn. 

and 

294. Querquedula cibcia, Linn. 

During the months of November, December, and Jauuaiy, 
the head of the Jaffna estuary, and all the low grounds just within 
the sea-bank (which is usually broken through at this season), 
are covered with vast flocks of these birds, which are killed so 
plentifully by the natives with their miserable guns and worse 
powder, that they are sold in the bazaars as low as one halfpenny 
each. The m(?tbod adopted by the native hunter is to train one 
of the plough buffaloes for the sport ; it is guided by means of a 
couple of ropes attached to its horns, a slight pull at which turns 
the animal right or left, thus enabling the shooter to keep on the 
off-side till within shot, when he rests his rusty musket on the 
brute's shoulder and fires. A punt and gun on these waters 
would do wonders, and I conceive amply repay an ardent sports- 
man the trouble and expense of reaching the spot. 

296. Fulioula rufina f Pallas ? 

I introduce this species with a mark of doubt, because I only 
know them through my telescope. I saw two or three pairs for 
severd weeks on a piece of brackish water between Jaffiia and 
Olmvagaeherry j they would not allow me to get within 250 or 
800 yards of them, and 1 therefore never managed to shoot one. 
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A head of F* rufina, however, which I received from Calcutta wa« 
identified by a native as of a bird he knew and had killed on that 
very piece of water, thoufjjh he had not seen them elsewhere, 

296, Spatula clypeata, Linn. 

Passing over the bridge crossing an arm of the above-named 
lake, J surprised a female of this bird with her brood of twelve 
young ones, most of which J captured ; the mother, though shot 
at before I knew of the little ones, kept flying round me and 
olVn drojiping into the water and feigning lameness, to draw me 
away from her offspring: this orcun'cd in th(‘ early part of 
March. I have bought old birds from the shooters in November. 

297. PonicEPS Philippensis, Gmel. Mukelepan, Tam.; lit. 
Diver. 

Common on large tanks and even in Colombo lake. 

298. Lauus BRUNNiCEPHALUs, Jerd. Tam. ; lit.Wormer* 

Family name for Gulls and Terns. 

Common all round the coast and on the lakes and estuaries ; 
it swims well and catches small fish. 

299. Larus jcHTurAETUs, Pallas. 

I saw two specimens of this fine and unmistakeable Gull on 
the 11th of November 1851, at Pt. Pedro, after a severe storm ; 
they were leisurely wending their way along the edge of the coral 
reefs northward, and I watched them with the glass for five 
minutes or more. 

800. Dkomas abdeola, Payk. 

I place this bird here among the Terns, as I cannot help agree- 
ing with Mr, Blyth in his remarks upon its affinities and posi- 
tion. I have obtained several specimens, all at sea, with one 
exception, which was on Calpentyn lake or estuary. A descrip- 
tion of the egg which I formerly sent to Mr. Blyth, aud his ob- 
servation on the species, will be found in ^ (jontributions to 
Ornithology,^ published by Sir William Jardine. 

301, Sylochelxdon Casfius, Lath. 

802. Gelocheudon Anglicus, Mont. 

808. HynitocHELinoN Inbicus, Stephens. 

804. Thalasseus cristatus, Stephens. 

805. Thalasseus Bengalbnsih, I^esson. 
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806. SasNA AirnANTiA, Gray. 

807. Sterna Javanica, Horsf. 

808. Sternuea minuta, Linn. 

309. Onychoprion anastiiaetus. Scop. 

The nine species here enumerated are found pretty generally 
along our sea- border and on the lakes, estuaries, and salt lee- 
ways, I could on any cvc.ning shoot six or eight specimens of 
iSy. Ca^mis, cither off Wally or Puthencally Bridges, as they flew 
outwards to sea, and the same in the morning as they returned 
inland. G, Anglicm and H. Indica are common all round the 
island. Of Th. cristaius I (ibtaincd one specimen at Pt. Pedro. 
7%. Benyalensis and S. anrantia pass in vast flights westward 
along the coral-reefs on the north of Ceylon during the months 
of May and June. St, Javanica is common Cven on the lakes at 
Anarajahpoora, where also Si, minuta is often seen, though the 
latter is most common on tanks and still waters near the sea- 
shore ; these two species hunt much over dry paddy fields, 
picking up insects of all kinds, small crabs, &e. Ony, anasifwBius 
IS very rare ; I obtained three specimen^ about ten miles out at 
sea, off Pt. Pedro, when on a dredging excursion. 

310. AtaOEN ARIEL. 

Mr. Brodie of the Ceylon Civil Service first shot this species 
on Calpentyn lake, and I subsequently saw two, which were 
killed from the Light-house in Colombo in February 1858 ; one 
passed into my possession, the other into the Museum of the 
Ceylon Branch of the Royal Asiatic Society. I frequently saw 
them during the month flying at immense altitudes over the 
coast. 

811. Plotus melanog aster, Gmel. BeH Kawa, Cing. 

Common on all good-sieed tanks : breeds at the Tangalle lake. 

812. Pewcanus Philipfensis, Gmcl. Koaloakedai, Mai. 

Not unfrcquently met with in small flocks on the sea-coast 
upon estuaries and stUl water. I am told they breed near MuL 
letivoe, which is a splendid locality for all these tribes. 

818. Graculus Sinensis, Shaw. 

I have seen a few of these birds on the fishing kraals in the 
Jaffna estuary, in company with the much commoner 
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814, Gk\culxj 8 pyaM^us, Pallas, Cadel cagam, Mai, ; lit. Sea 
Crow. Dia Kawa, Cing. ; lit. Water Kawa, See Krai, 
Dutch. Graya de Mare, Port. 

— which is also found abundantly on all the inland lakes and 
rivers of any magnitude. 

315. Thalassidroma pelagica, Briss, 

The Stormy Petrel is occasionally seen flitting about Colombo 
roadstead and Galle harbour, particularly after rough weather. 
It was the last bird that I saw when I quitted the shores of the 
island, and the last of my Notes on the Ornithology of Ceylon.^^ 


XXVI. — On the Fertilization of Fei'ns, By W. Hofmeister’^. 

[The author having kindly sent me a copy of the following note, 

1 place it before the readers of the ^ Annals ^ as an important 
supplement to the notices 1 have published on the subject in 
this Journal t and elsewhere. It may be remarked that these 
statements, recording direct observation of the passage of the 
spermatozoids down the archegonium, take away the necessity of 
attributing a conducting power to the mucilaginous contents of 
the canal of the archegonium, which I specMilativcly suggested, 
never having been able to find a spermatozoid in contact with 
the germinal vesicle. — A. H.] 

Numerous examinations of the prothallia of various Ferns in 
which the embryo was in course of development — examinations 
made for the purpose of ascertaining the order of formation of 
the cells of the vegetative organs — have led to my discovery of 
certain circumstances, hitherto unknown, affording more direct 
conclusions regarding the process of reproduction in the higher 
Cryptogamia. 

The germinal vesicle originates in the central cell of the arche- 
gonium, around a nucleus which appears in the vaulted apex of 
that cell, without the primitive central nucleus undergoing any 
esaentW change. I have already observed and described this 
phainomenon in the Equisetaccae (Abhandl. der kon. Sachs, Ge- 
sellsch, der Wiss, ii. 172); it holds good of all the vascular 
Cryptogamia. Before fertilization the germinal vesicle <ills 
scarcely one-third of the central cell. The primary nucleus of 

♦ From the Reports of the Royal Society of Sciences of Saxony, April 22, 
1B64. Communicated by Arthur Henfrey, F.R.S, &c. 

t Ann. Nat. Hist. 2n(l Ser. vol. ix. p, 444. Linnican Transactions,, 
vol. xxi, p. 117 . 
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the latt<}r has vanished by the time when the arehegoniutn is 
ready lbr> impregnation. In the Ferns, as in the Equisetaceae, 
I never found more than one germinal vesicle in each archc- 
gonium. In Salvinia, on the contrary, there are often two 
present. 

During the formation of the canal traversing the neck of the 
archegonium, the membrane at the apex of the central cell 
becomes softened. The spermatozoids which enter this canal 
make their way through the mucilage filling it, as far as the in- 
terior of the central cell, where they move actively round about 
the germinal vesicle, which is closely adherent to the vaulted 
apex of the central cell near the internal end of the canal, with 
its hemispherical free cud hanging down in the cavity. In one 
case, when these spermatozoids bad arrived at the central cell 
of an archegonium of Anjudium Filix-mas, the movements lasted 
for seven minutes from the commencement of the observation. 
The cessation was accompanied (and probably caused) by the 
coagulation of the albuminous substance of ibe fluid contents of 
the central cell 

When spermatozoids occurred in the cavity of the central cell, 

* Thi* is the place to mention the mode in which I proceeded in my 
investigations. When Fern spores are thickly sown, a number of the ger- 
minating prothalUa soon advance far heyond the rest. At the time when 
the advanced ones have long ceased to produce antheridia^ and bear 
abundance of archegonia (whioj in closely-tufted erect protballia are pro- 
duced on both surmces, and most abundantly on thf)se having most roots), 
those which have remained behind in their growth are beginning to be 
covered with antheridia. If the crop is now kept with Uttle moisture for 
several weeks and then suddenly abundantly watered, a large numbex of 
antheridia and archegonia simultaneously liurst. Ilien, in a few hours 
afterwards, the surhice of the larger prothallia will be found almost covered 
with moving spermatozoids- I now take such prothallia aa exhibit freshly 
opened archegonia. holding them by one win^ between tlie huger and 
tbiimb of the loft hand, so mat the upper face of the prothallium lies upon 
the thumb, and with a thin, narrow ^ife make delicate longitudinal sec- 
tions perpendicular to the surface of the parenchymatous part of the pro- 
thallium. When the cushion-like thickening of the tissue is only |tn of 
a line thick, after some practice it is not difficult to cut sections not more 
than a line broad. If such sections aitt quickly examiuod under a 

power of 200 or 3(X1 diameters, spermatozoids may sometimes he found in 
the interior of the archegonia which are exposed in their whole length. I 
once kaw two, one close behiud the other, m the canal of the archegonium 
of Pietii uquilma^ when their movements censed during the observation ; 
in the same Fern 1 saw one in motion in the central cell, at the side of the 
^mitial vettole. In Anp, FUw^mas 1 have seen a spermatozoid moving 
m the central cell, once more besides the case mentioned in the text ; and 
in this, as well as in Asflenmn mptmtrionak and Filiw-faimim, 1 have seen 
motionless spa*matozoids lying beside the [lartially-developed ^rminal 
vesicle. Thus the unequivocal ooservations of moving spermatoaoids in the 
central ceU amount only to three ; hpt these were so clear and distinct as 
to exclude all jxissibili^ of deception. 

Arm. If Mag. N. Hioi. Ser. 2. VoL xiv. 18 
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the enti’ance of this appeared almost closed by the expansion of 
the neighbourm^]^ cells. This growing up of the internal mouth 
of the canal evidently followed immediately the entrance of the 
sp(!jrmatoKoid into the centra] cell. This is the first plucnomenon 
which gives evidence of the completion of the fertilization, 
and not^ as 1 formerly assumed (Vevgleich. Unters. p. 82), 
the division of some of the cells immediately surrounding the 
central cell. The number of these is very variable in unfertilized 
areht'goniu of tlie above-mentioned species. The impregnated 
germinal vesicle enlarges until it fills the central cell, and then 
commences its scries of divisions (8(‘ginentation) which lay the 
foundation of the various organs of the embryo. 

In the Mosses also, the central cell of the archegonium be- 
haves as an embi*yo-sac. There again the genninal vesicle is 
found around a nucleus appearing free near (under) the primary 
nucleus ; sliortly before the formation of the canal leading 
through the n(‘ck of tlie archegonium, formed by the dissolution 
of the axile row of cells of the latter. The new canal lies in the 
lower convexity of the central cell, — its position, and that of the 
young g(;rminal voicle, arc therefore opposite to those of the 
same organs in the vascular Cryptogamia. The j)rimarv nucleus 
soon disappears, the germinal vesicle grows considerably, and in 
the mature archegonium more than half fills the central cell. 
In the Moss(‘ 8 it mostly floats free in the centre ; more rarely it 
adheres to the side or the tipper part of the wall, which, in the 
archegonium ready for impregnation, softens into a jelly, but 
docs not completely dissolve. In Hepatica; with very large 
cavity of the archegonium, such as Riccia, Riella and Fossom^ 
bronia, the germinal vesicle often rests against some point of the 
upper convexity, projecting freely into the cavity. I have no 
doubt that spermatozoids of the Mosses pass the cord of umcua 
(strongly refracting light) which occupies the axis of the canal 
of the archegonium and projects a short distance into its ex- 
panded t)ortion, that they enter into the latter and come in con- 
tact with the outer surface of the germinal vesicle. I am the 
more confident from having found moving apermatozoids, in 
Funaria hygrometricay which had penetrated down one-third of 
fhe length of the neck of the archegonium. The tenuity of the 
spermatozoids and the want of transparency in the walls of the 
archegonium, will be a sufficient apology for the further fate of 
the spermatozoids not having yet been oDserved here. ^ 
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XXVII. — Upon a new species of Alpheus discovered upon the 

coast of*^ Herm^^ {Channel Islands), By W. V. Guise, Esq., 
E.G.S.* 

In the course of an excursion to the Channel Islands, under- 
taken last summer with a view to natural -history pursuits, I 
spent three days in the little islet of Ilerni, which, thouj;h a 
mere rock, scarcely three miles in circumference, is equalled by 
few spots of similar extent within the area of the British seas, in 
respect of the rich field it offers for the researches of the marine 
naturalist. 

The Channel Islands, though an appanage of the crown of 
Great Britain, are, geographically speaking, rather a part of 
France than of England ; and this situation, in a sort of debate- 
able ground, may perhaps in some degree account for the fact 
of their natural history having been to a certain extent over- 
looked by the naturalists of both countries ; though few districts 
can be expected to yield a richer harvest to the scientific inves- 
tigator, constituting as they do the northern limit to many 
MediteiTauean forms, whicn, here found flourishing in full 
vigour, and showing no signs of decrepitude, dwarfishness or 
decay, suddenly disappear, and find no footing upon our side of 
the vbamiel. This is well known to be the case amongst the 
testaceous Mollusca ; and there is little reason to doubt, that 
researches prosecuted amongst the other kingdoms of nature 
would be rewarded by the discovery of many novel and import- 
ant facts. 

Amongst the Crustacea, to which I propose especially to direct 
your attention, it is only necessary to refer to the discovery of 
the singular and beautiful Phyllosoma sarniense,^* figured and 
described by Mr. C. F, JLukis in the 8th volume of ^Ix)udon^8 
Magazine of Natural History,’ which example, still I believe 
unique, has its only analogues in one Mediterranean species, and 
in a few others confined to tropical ar(.iaiH, 

I propose now to lay before you another Crustacean, which it 
has been my good fortune to obtain in a tide-pool at low water 
on the islet of Hcrai, and which, from its immcnliate recognition 
as the red shrimp ’’ by the fisherman who accompanied me, I 
have reason to beheve is not of unfrequent occurrence. My first 
idea was, that I had obtained Alpheus ruber , itself a great 
prize, being a Mediterranean species of the greatest rarity in our 
seas ; but upon comparing it carefully with the descriptions of 
Hilne-Edwards in his ^ Histoire Naturelle des Crustacea/ I be- 

* Read at a Meeting of the Cotteswold Naturalists* Club, on Tuesday 
9th May 1854. 
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came convinced that I had had the good fortune to obtain an 
entirely new species of Alpheus ; and further investigations have 
only tended to confirm me in that opinion. 

The genus Alpfmis is thus characterized by Milne- 
Edwards : — 

Carapace prolonged in form of a hood or vault over the eyes. 
Rostrum small, and sometimes wanting. 

Superior anfennm small ; first articulation short, and armed witli- 
out with a plate, generally spiniform ; two following joints cy- 
lindrical, having two terminal thri'ads, of which the superior 
is thicker and shorter than the inferior, and presenting traces 
of a division into two filaments towards the end. 

Inferior antenme inserted without and below the preceding. 
Lamellar palp of moderate size, sometimes small and pointed. 
Mandibles provided with a short, broad, palpiform appendage. 
External pcdipalps more or less slender and elongated, termina- 
tion broad and somewhat foliaceous. 

Two first pairs of kgs didactylc, the first pair strong ; the one 
much larger and more robust than the other. 

Second pair weak and filiform, having the wrist multi-articulate. 
Three last j)airs of kgs monodactyle and of moderate length* 

This genus, says M. Edwards, appears to belong properly to 
the seas of warm climates. Some species are found in the 
Mediterranean ; but the greater part come from the seas of the 
Antilles or from the Indian Ocean. 

The genus is divided into those which have^ and those which 
have not, a spiniform rostrum* It i» further subdivided into those 
having a spine attached externally to* the basal joint of the 
external antennas, and those mi so furnished. 

The example now before us will be found to belong to the 
second subdivision of the first division, t. e, to those provided 
with a pointed beak, and not having an external spine at the 
base of the external antennse. 

Under this head three species are di'scribed by M. Edwards as 
inhabiting the European seas, viz. — 

Ahhern ruber, Alpheus Edwardsii, and Alpheus dentipss, which 
are cnaracteriz(*d as follows : — 

Alpheus ruber. Body very slender ; larger hand provided with 
four longitudinal carinse, two on the upper edge, two on the 
external face ; lower margin obtuse ; moveable fin^r much 
shorter than the immoveable one. A spine upoU tne upper 
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margin of both arms at some distance from the tei*mina- 
tion,^^ 

It will be remarked that nothing is here said concerning the 
character of the anterior portion of the carapace; but as this 
species is said to be tres voisine de la pr&eacnte^^ {^*AIpheus 
brevirosti'is,^^ a new Holland species), which is characterized as 
having the border of the supra-orbital hood rounded and without 
spines^ it is to be inferred that the like character also applies to 
A, ruber, 

Athens EdwardsiL ** Very closely allied to the preceding. Ante- 
rior borders of supra-orbital vaults armed with a spine, so that 
the front presents three nearly equal teeth. The second joint 
of the superior antenrne about half as long again as the first. 
Lamellar appendage of the external antonnaj dilated a little 
within towards the end, and not passing the footstalk of the 
superior antenna;. Pedipalps very narrow towards the end, 
and extending beyond the footstalk of the superior antenna;. 
Anterior legs nearly of the same form as in the preceding 
species, but more enlarged, and having the pincers more 
irregular; those on one side slender and lengtheued.^^ 

Alpheus dentipes. ** Closely allied to the preceding : having like- 
wise the supra-orbital vaults prolonged into points, but 
having the two anterior legs nearly of the same size; the 
pincers of the smaller large at the base, but becoming ex- 
tremely narrow towards the end; having the third articu- 
lation of the second, third and fourth pairs of legs armed 
with a pointed tooth externally, at one-third the length of 
each.” 

Upon comparison of my Channel Island individual with the 
three species described above, I find the following points of 
agreement and difference between them. 

It assimilates with A. ruber in having the larger hand fur- 
nished with longitudinal carinse on the up})cr and the outer 
surface ; 

Differs, in not having the moveable finger longer than the 
immoveable one ; and essentially in the spinous armature to the 
supraorbital hoods. 

It assimilates with A, Edwardm in having the anterior edge 
of the supra-orbital hoods armed with short spines; and in 
having the second joint of the superior antenme half as long 
aga^n as the first ; 

D^m, inasmuch as the lamellar appendage is not dilated 
towards the end; in the longitudinal carinm upon the upper and 
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outer surface of the larger pincers; in the proportions and 
form of the anterior feet, and in other minor particulars. 

Assimilaies with A, dvntipes, as with Edwardm, in the spinous 
terminations to the supra-orbital hoods ; 

Differs, with respect to the comparative proportion between 
the two anterior pairs of legs ; and inasmuch as the three hinder 
pairs of lt‘gs are not armed cxtenially with a pointed tooth. 

Having thus shown in what respects the Alpheus from Herm 
assimilates with, and dift'ers from, the three species above re- 
ferred to, it remains to describe its own particular character- 
istics, which are as follows : — 

The medial line of the carapace prolonged anteriorly into a 
short beak : supra-orbital vaults, each furnished at the extremity 
with a minute spine : anterior tegs unequal ; the larger hand 
having upon the upper edge two carinte, one behind thtj other, 
each terminating anteriorly in a small tooth projecting forwards ; 
two cariiufi upon the outer surtacc of the claw, the lower one 
having a short tooth : the moveable finger not shorter than the 
immoveable one, flattened laterally, and broad at the point ; the 
immoveable finger triangular, strong, and forming a kind of 
socket into which the opposing finger fits by a tubercle at its 
extremity : lesser pincer liaviug a toothed keel upon its upper 
edge, equal in length to the others, but thinner, narrower, and 
much less robust : second pair of legs didactyle, slender, and 
having the wrist mauy-jointed. 

Length 15 lines. 

Colour deep scarlet, except the chelfic, which are mottled with 
yellow. 

From the want of other works of reference, besides those of 
M. Edwards and of Professor Bell, 1 have it not in my power to 
ascertain whether the species now undiir notice has been distin- 
guished by later carcmologists ; but I have endeavoured, I think 
satisfactorily, to show that it cannot be identified with either of 
the European species of Alphem described by the fonner distin- 
guished naturalist. As regards both the figure and description 
of Alpheus ruber in BelFs * British Crustacea,' they having been 
confessedly taken from an imperfect individual, found in the 
stomach of a Cod-fish, have so little in common with my Channel 
Island example, that, if identical with it, it must be presumed 
that aU the more marked points of agreement between them had 
been digested away in the interior of the fish. 

In the 8th volume of ^ Loudon's Magazine of Natural History/ 
page 272, is however a notice of a Crustacean by the late Mr. 
Hailstone, which certainly agrees far more nearly with my ex- 
ample than do either of those to which I have already referred ; 
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80 nearly indeed, that but little doubt remains upon tny mind of 
its being identically the same. This species, which Mr. Hail- 
stone calls Hijrpolyte rubra/^ and of which a figure is annexed, 
is thus described ; — 

^'Superior antenna? with two setae, the upper ones fringed 
with hair and excavated below. Inferior antennae nearly the 
length of the body. Pedipalpa with three exserted joints, the 
last bluntly pointed, and twice the length of the preceding one, 
with two rows of fasciculi of hairs. First pair of legs didactylc, 
very large, with the hands much compressed, unequal, the right 
being the larger, bristly ; the thigh excavated beneath, and its 
inner mai’gin spiiiulose ; second pair didactylc, very long, 
slender ; wrists many-jointed ; other legs terminated by a single 
claw and spinuloso within; the last pair the most slender. 
Thorax with three short spines anteriorly. Tail with five plates, 
the middle one blunt at its apex, with four spines arranged in 
two lines. Colour deep scarlet, except above the eyes, which are 
concealed under the shdl^ and above them it is tmnsparent and 
colourless. The tiiQ is fringed with white hairs, and the legs are 
mottled with yellow/^ 

Upon this, at page 274 (same volume), is a note by Mr. West- 
wood, in which, with much skill and critical acumen, he traces 
Mr. Hailstone's individual to the grouj) of Alpheadee, and rt^fers 
it to Cnjptophthalrnus ruber of Rafiiif‘sque, which M. Edwards 
identifies with his Alpheus ruber Mr. Westwood aftcu’wards, 
at page 552, proposed to elevate it into the type of a new genus 
by the name of ‘ Dienecia/ 

Mr. Hailstone's description, as quoted above, might almost 
stand word for word as applicable to my example, with which it 
seems to tally in all important particulars, excepting as regards 
size, which, in the case of Mr. Hailstone's Crustacean, is barely 
two-thirds that of mine. The figures too attached to Mr. Hail- 
stone's notice would gkTve equally well to illustrate mine, with 
the exception of the hairy fringe attached to the 8ctaoc?ous extre- 
mities of the superior antenme. 

If I am right in my supposition of the identity of ray Channel 
Island Crustacean with the three individuals described by Mr. 
Hailstone as brought up by the trawl-net oflf Hastings in 1835, 
it is evident tliat the half-digested relics procured by Mr. Cocks 
at Falmouth are not the first examples of an Alpheus having 
been recorded as an inhabitant of the British seas. Indeed it is 
impossible to read Mr. Hailstone's careful and minute description 
without feeling convinced that a true Alphean was before him 
when he made hia drawing and description ; and I may be par- 
doned for expressing my surprise, which I do with great drfer- 
enee to the high attainments of Professor Bell, that that distin- 
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guished naturalist^ in adopting the Crangon bispinoma ” and 
trispimms of Mr. Hailstone, should have ouiitted all reference 
to a form so very remarkable and so carefully detailed as Mr. 
Hailstone^s Ilippohjte rubra 

In the belief that my Channel Island Crustacean is a new and 
undescribed species, I propose to bestow upon it the name of 
Alphnis affinis ; thereby indicating the close relationship which 
it bears to the three other European species already referred to. 

1 2 



1 . Alpheus affinift, natural size. 

2. Enlarged view of front of cara^iaco, showing supra-orbital vaults, inser- 

tion of atitcnmc, &c*. 

Front of caraimre still further enlargeib showing beaked rostrum and 
spinous armature of supra-orbital vaults. 

4. Enlarged view of larger pincer* 

5. Enlarged view of lesser pincer. 

6. Tail. 


XXVIII . — Descriptions of three new species of British ActinisQ. 

By Philip H. Gossb, A.L.S. 

Actinia aurora. The Orange-tentaclcd Anemone. 

Body in contraction a hemispherical button ^ inch in diameter, 
of an umber-brown hue, occasionally varying to olive, marked 
with narrow longitudinal pale bands, which become wider and 
more conspicuous towards the base, and obsolescent at the discal 
mai'gin, where the brown hue is deepest. The pale bands are 
separated by about four times their own width, but have at the 
base several short and vanishing pale lines between them. 

The exterior of the body is st^ded with numerous pale oblong 
sucking-glands, not prominent, to which grains of sand, frag^ 
ments of shell, &c. adhere strongly. 
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Tentacles about eighty in number, set in four rows, of which 
the inner row contains about six a little more prominent than 
the rest, and often either perpendicular or bent over the disk ; 
the others are set so irregularly, that though there is an approxi- 
mation to a serial arrangement, they can scarcely bo distributed 
into rows, except arbitrarily. The external ones are the smallest. 
They are modtjrately thick at the base, tapered to a blunt point, 
and the longest about equal in length to the diameter of the 
disk. They arc pellucid at the basal moiety, and nearly colour- 
less ; thence they are tinged with orange or red-lead, faintly at 
first, but becoming very brilliant at the tips. Under a lens this 
colour appears to be superficial, and to be composed of minute 
dust-like j)owdcry specks ; but on submitting the tentacles to 
pressure under a power of 220 diameters, I find that the red 
pigment is deposited on the interior surface, from which it 
escapes by the rupture of the walls. The latter are somewhat 
thin, yellowish, clear, and full of minute thread-cells of the usual 
form, and about ^ length. 

Disk variegated with dark biwn, grayish drab and white; 
the former two colours arranged irregularly in a minute pattern, 
the latter forming a circle of opake white spots surrounding the 
mouth. The angles of the mouth are indicated by a pale band, 
which passes from each across the disk, in wdiich arc conspicuous 
the ovarian orifices. 

The pattern of the disk is often the same as that of troglodytes, 
but is never so distinct: in some specimens only the ring of 
white spots can be seen on a blackish-olive ground ; in others 
nearly tne whole disk is yellowish- white. One specimen (which 
I take to be a variety of this species) has all the tentacles pure 
opake white, without any trace of oimigc, and the disk also 
white, marked dimly with gray. 

I find it in one of the caveorns of St. Catherine's Island, Tenby, 
whei*e it is common, in company with A. troglodytes, and with 
the same habits. 

One specimen in my possession produced young freely, ejecting 
them from the oral aperture four or five at once. They varied 
in size, from that of a mustard-seed downwards; were very 
prettily marked, with radiating white bands on a yellowish 
groima when contracted ; and displayed, when expanaed, from 
twelve to eighteen orange tentacles. 

Actinia vcnusta. The Orange-disked Anemone. 

Button about ^ inch in diameter, and the same in height. 
Flower-like expanse I inch wide. 

The button varies from deep buff to rich brown-orange, studded 
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with minute pale sucking-glands^ and marked around the base 
with short and vanishing longitudinal pale lines. 

Tentacles about 200 or more, not in distinct rows, the inner 
ones about as long as the diameter of the disk, the outermost 
small and close-set ; slender, acute, somewhat flaccid; pure 
white, becoming pellucid at the base, and sometimes at the tip. 

Disk commonly ovate, wholly of a brilliant orange or red-lead 
colour, with no markings except the indications of internal struc- 
ture, which are dimly visible through the integument. Its sur- 
face is plane ; the mouth a simple orifice, without distinct lips or 
cone. 

This most elegant species I have met with only in the neigh- 
bourhood of Tenby, where it is so abundant as to be quite cha- 
racteristic. It occurs all along the south coast of ]\unbrokeshire, 
at least from Monkston(‘ Point to St. Gowun^s Head, but is more 
than usually numerous in the fine perforated caverns of St. Cathe- 
rine's Island, that form such an attraction to Tenby visitors. It 
is a troglodyte species, almost invariably choosing for its resi- 
dence scjme crevice or cranny, or one of those little cavities made 
by boring mollusks, with which the limestone here is so gene- 
rally honeycombed. Though we often stJC it in shallow pools 
with a bottom of mud, wc invariably find on examination that 
it is attached to a hole in the rock beneath, protrudiug its body 
through the deposit by elongation, imd expanding its bcautifiU 
disk on the surface. From this habit it is difficult to procure, 
nothwithstanding its abundance, as it must be chiselled out, — an 
operation, which, from the great hardness of the limestone, is 
both tedious and pi*ecarlous. 

Hundreds may be seen in the largest of the caverns alluded 
to, hanging down from the walls during the recess of the tide ; 
the button elongated to an inch or more. They expand very 
readily in captivity, displaying the brilliant disk in full, fringed 
with its elegant border of white tentacles ; yet not unseldom do 
we sec the margin puckered into frilled folds, in the manner of 
hellis and diantkus, though to a less extent. 

This species has close relations with A* nivea and A. roseu^ 
especially with the former. Its colouring, however, seems con- 
stant, without any tendency to. albinism ; and its habit of throw- 
ing the margin into puckers, and its tendency to an ovate out- 
line, also distinguish it, though less satisfactorily. From rosea 
it is better distinguished by its superior size, and by the greater 
comparative thickness of its inner tentacles, which also are more 
discal, whcreiis in rosea they are all marginal. All the three 
species throw out white filiferous filaments in great profusion 
when annoyed. 

In venusta these are densely crowded with capsules ^^jfth of 
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an inch long, which protrude a thread about three times their 
own length. This is slender, but occasionally I have detected 
a waved outline which indicates a bearded appendage. 

Actinia thallia* The (Tlaucous Warty Anemone, 

Button 11 inch in diameter, usually 1 inch in height, but 
capable of elongation to double this altitude. Expanded flower 
2 inches. 

Button pale bluish -green, studded with prominent warts of a 
darker Ime, set in 25 to 30 longitudinal rows, about 25 in each 
row ; the topmost or marginal wart becoming an elongated pale 
tubercle or rudimentary tentacle. 

Tentacles about 48 in number, in two rows, equal in size ; 
thick, obtuse, scarcely more than half as long as the diameter of 
the disk, even when extended : — pellucid grayish-brown, with a 
longitudinal, undefined, dark brown streak along the facial side 
of each, on which are placed in-egularly several specks and 
splashes of opake white, varying in number, shape, size and 
position. 

Disk a many-rayed star of yellow rays on a blackish ground : 
thus produced : — the inner circle of tentacles have their discal 
ribs blackish, with a spindle-shaped spot of yellow near the 
mouth. Those of the outer row arc similarly marked, but the 
yellow spot is drawn out to a long line, dividing the primary 
tentacle- ribs from each other: these lines make the rays of the 
facial star. 

This is a very well-marked and constant species ] out of a 
dozen specimens that I procured, no two differed in any appre- 
ciable degree, except in size. It approaches close to A. gemmacea, 
from which however it is easily distinguished by colour, and by 
its superior dimensions, 

I found it in only one locality ; in the dark angles and pools 
of a little insular rock, exposed at spring tide, that lies just off 
the Cove called the Droch, near Lidstep in Pembrokeshire, on 
the cast side. It is not troglodyte in habit, but adlieres to the 
open rock, and is therefore easily detached. It is very social : 1 
almost invariably found four or five clustered together in a lump, 
each pressing upon the sides of the others. 

In captivity it is shy of expanding : it is also reluctant to ad- 
here, and very i*cadily detaches its base, either wholly or in part, 
when it will frequently remain for days vnthout again affixing 
itself. If the water beeome stale, it manifests its impatience in 
this way, and dies sooner than most snecies. Like gemmacea, it 
throws off successive rings of mucus from its body, which accu- 
mulate around its base if not removed. 
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The resemblance of this species to A.gemmacea is heightened 
by the habit of elongating itself in the form of a column^ when 
closed. 

It docs not throw out filiferoua filaments when irritated, but 
the convoluted bands are protmded from wounds in the base. 
Examiuuig a small portion of one of these, I found two sorts of 
capsules ; one of a lengthened oval form, 
length, from which a thread apparently biinple, j^^th of an mch 
long, is evolved ; the other and more numerous, excessively 
linear, ^y^th in length. I am not sure, however, whether these 
latter be capsules, as I did not sec one discharge. 

In the skin surrounding the margin the cyisules are linear- 
oblong and very minute, x7Va^^ length. Those in the walls 
of the tentacles are similar in form and size. 

The name is from OaXKia, an olive shoot, in allusion to its 
elongated form and glaucous colour. 


BIBLIOGRAPHICAL NOTICES. 

The Ferns of Great Britain. Illustrated John E. Sowerhy. 

The DescripfionSi Synonyms^ by C. Johnson. London j 

J. E. Sowerby, 3 Mead Place, Lambeth. 

We have received the first two Numbers of this new work upon the 
British Ferns, and have much pleasure in being able to recommend 
it to botanists and fern growers. Mr. Johnson has succeedcnl in 
making his part of the book readable, without omitting the requisite 
technical descrijitions of the plants. We think that he has acted wisely 
in retaining the names that are now most in use, ibr those are also 
we believe the more correct ones, in nearly if not quite all cases. 
Much as we are indebted to Mr. Newman for our present knowledge 
of British Ferns, and greatly as his earlier writings tended to the 
adoption of a correct nomenclature, we cannot ^ow the present 
opportunity to pass without expressing sorrow that he should have 
made such extensive and, as we think, uncalled-for changes in the 
names in the lately-issued new edition of his * History of British 
Perns.* It is right however to add, that we have only seen his 
abridged account of them, published in connection with tne * Phyto- 
logist,* as WG have not yet had an opportunity of examining his 
larger work with the requisite care. Having paid no slight attention 
to the nomenclature of Ferns, we do not expect that our views will be 
much cliauged by its perusal. 

But to return to the work before us. It may be considered as a 
proof of how little objection we make to the describer’s part of it, 
when we mention a subject of such slight consequence as the names 
of the localities. It is nevertheless rather singular that all the Welsh 
names are spelled wrong ; one of them indeea we have not identified, 
it is Moel Sichog ; a name that does not occur in Mr. Moore’s very 
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complete li$t of the localities of our ferns. The latter author has 
made very similar blunders in printing the singular names of these 
places, and those who are not intimately acquainte-d with the Snow- 
donian mountains may well be excused for transcribing them incor- 
rectly. 

No notice is taken of PoJy podium alpeatre and its ally or variety 
P. flexile, in the place which it might have been expected to occupy ; 
but probably Mr, Johnson intends to adopt Mr. Newman’s genus 
Paeudathyrium, Neither do we find any remark upon the Laatrea 
uUgimaa of Newman, which, if not a variety of L. criatata, os some 
suppose, should find a place between that plant and L. apinvlosa. 

The plates bear out the remark in the Prospectus, that “ the figures 
will be all accurately drawn and engraved from the respective plants, 
and thus many errors in identity and general detail, which had un- 
avoidably occurred in ‘ English Botany,^ will be rectified.” Still, there 
are manifest traces of the ‘ Eng. Bot.’ plates being before the artist 
when prenaring those now issued. 

We look forward with much interest to the publication of the suc- 
cessive parts, and shall probably again notice the work when it is 
further advanced. 


PROCEEDINGS OF LEARNED SOCIETIES. 

ROYAl- SOCIETY. 

June 15, 1854. — The Earl of Rosse, President, in the Chair. 

Contributions to the Anatomy of the Brachiopoda.” By Thomas 
H. Huxley, F.R.S. 

In the course of the dissection of certain Brachiopoda with which 
I have recently been engaged, I have met with so many peculiarities 
which are uunoticed in the extant and received accounts of their 
anatomy, that although the pressure of other duties prevents me from 
attempting to work out the subject with any degree of completeness 
for the present, I yet gladly avail myself of the opportunity of com- 
municating a few of the more important results at which I have 
arrived, in the hope that they may find a place in the Proceedings of 
the Royal Society. 

My investigations were principally made upon Rhynckonella psit^ 
tacea, for specimens of which 1 am indebted to Prof. Edward Forbes, 
while Dr. Gray obligingly enabled me to compare them with JFald- 
kemiaflaveacens and with Lingula. 

I . The Alimentary Canal o/TerehratulicUe , — Professor Owen, in both 
his earlier and his later memoirs on the anatomy of the Terebratulidw, 
describes at length the manner in which the intestine, as be states, 
terminates on the ri^t side between the lobes of the mantle. 

On the other hand, Mr. Hancock has declared himself unable to 
observe at this point any such anal aperture, and concludes from his 
own observations that the latter is situated on the ventral surface of 
the .animal in the middle line, just behind the insertion of the great 
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adductor muscle, M. Gratiolet, in a late communication to the 
Academic des Sciences, takes the same view. To get rid of the ob- 
vious difficulty, that this spot is covered by the shell, and therefore 
that if the anus existed here, there would be no road of escape for 
the foeces, Mr. Hancock and Mr. Woodward aj)pear to be inclined 
to suppose that some cloocal aperture must exist in the neighbour- 
hood of the pedicle. 

The existence of any such aperture, however, has recently been 
denied with great justice by Professor Owen. 

llie result of my own repeated examinations of Rhynchonella pmt^ 
facea and of Waldheimia fiaveacens is — J . that the intestine does not 


Fig. 1. 



Fig. 1. RhynchoneUa psittacea^ viewed in profile; the lobes of the mantle and 
the pedicle being omitted. 

Fig. 2, The same viewed from behind, the pedicle having been cut away. The 
left half of the body and the liver are omitted. 

a, mouth; h* ms'ophagus ; c. stomach and liver; d. intestine; e. imperforate 
rectum ; /. mesentery ; p. gastro-parietal bands ; A. fiio-parietal bands ; i* superior 
* heart ’ ; 4r. inferior ^ heart * ; /. genital bands ; m, openings of pallial sinuses ; 
n, pyriform vesicle ; o. sac at the base of the mtn ; p. ^glton ; q* adductors. 
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terminate on the right aide of the mantle ns Professor Owen describes 
it, but in the middle line, as Mr. Hancock describes it in Waldkeimia, 
while in RhynchoneUa it inclines, after curving upwards, to the kft 
side; and 2. that there is no anus at all, the intestine terminating 
in a rounded csecal extremity, which is straight and conical in R^ald- 
heimiay curved to the left side and enlarged in RhynchoneUa, 

1 confess that this result, so exceptional in its character, caused 
me no small surprise, and I have taken very great pains to satisfy 
myself of the accuracy of luy conclusion ; but notwithstanding the 
strong prejudice to the contrary, to which the known relations of the 
anal aperture in Lingula gave rise, repeated observation has inva- 
riably confirmed it. 

Professor Owen’s statement is, that in RhynchoneUa {Terebratula) 
psitiacea “ the intestine inclines to the right side and makes a slight 
bend forwards before perforating the circumscribing membrane in 
order to terminate between the mantle lobes on that side.” — On the 
Anatomy of the Brarhiopoda, p. 152. 

i fiad, on the contrary (figs. 1 and 2), that the intestine passes 


Fig. 2. 



at first straight downwards in the middle line, as in Wdidkfimia, but 
instead of terminating in a rounded tapering extretnitv that 

genna^ it bends upwards and then curves round to the side, 
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forming a sort of free caecum in the visceral cavity. My reasons for 
believing that it is a free caecum are these : — in the first place, no 
anal aperture can be detected in the mantle cavity, either on the 
right or left sides, although the small size of the animal allows of 
its being readily examined uninjured, with considerable magnifying 
powers. 

Secondly. If the shell be removed without injuring the animal 
and the visceral cavity be opened from behind by cutting through its 
walls close to the bulb of the pedicle, it is easy not only to see that 
the disposition of the extremity of the intestine is such as I have de- 
scribed it to he, hut by gentle manipulation with a needle to convince 
oneself that it is perfectly unattached. And in comiexion with this 
evidence I may remark, that the tissues of the Hrachiopods in general 
are anything but delicate ; it would he quite impossible for instance 
to break away the end of the intestine of Lingula from its attach- 
ments without considerable violence. 

Thirdly. If the extremity of the intestine, either in Rhynchonclla 
or in Waldhtimia, he cut off and transferred to a glass plate, it may 
readily he examined microscopictdly with high powers, and it is then 
easily observable that its fibrous investment is a completely shut 
sac. In Hkynchonella the enlarged caecum is often full of diatoma- 
ceous shells, but it is impossible to force them out at its end, while 
if any aperture existed they would of course be readily so extruded. 

However anomalous, physiologically, then, this csecal termination 
of the intestine in a molluscous genus may he, I see no way <if 
escaping from the conclusion that in the Tfrebratulid/s (at any rate 
in these two species) it really obtains. I'bere arc other peculiarities 
about the arrangement of the alimentary canal, however, of which I 
can find either no account at all or a very imperfect notice. 

The intestinal canal (figs. 1 and 2 6, d, e) has an inner, epithelial, 
and an outer fibrous coat ; the latter exjmids in the middle line into 
a sort of mesentery, which extends from the anterior face of the 
intestine between the adductors, to the anterior wall of the visceral 
chamber, and from the upper face of the intestine to the roof of the 
visceral chamber ; while posteriorly it extends beyond the intestine fts 
a more or less extensive tree edge. I will call this the meeentery (/). 

From each side of the intestinal canal, again, tlie fibrous coat gives 
off two * bands,* an upper (^^j, which stretches from the parietes of the 
stomach to the upper part of the walls of the visceral oliamber, 
forming a sort of little sheath for the base of the posterior division 
of the adductor muscle, which I will call the gastro^parieted band j 
and a lower, which passes from the middle of the intestine to the 
parietes, supporting the so-called * auricle* I will call this the ilio* 
parietal band (A). 

The ilio-parietal and gastro-parietal bands are united by certain 
other ridges upon the fibrous coat of the intestine, from whose imint 
of union in the middle line of the stomach posteriorly, a pyriform 
vesicle depends. 

The ipfesentery divides the liver into two lateral lobes, while the 
gastro-parietal bands give rise to the appearance that these are again 
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divided into two lobules, one above the other. I am inclined to think 
that these bands are what have been described as * hepatic arteries/ 
at least there is nothing else that could possibly be confounded with 
an arterial ramification Ujpon the liver. 

This description a])plie8 more especially to Rhynchonella and 
Waldheimia, but the arrangement in Lingula is not essentially dif- 
ferent, 

2. The Circulatory System of TerebratuUdte, — Considerable differ- 
ences of opinion have prevailed among comparative anatomists as to 
the nature and arrangement of the vascular system in the Hrachio- 
poda. A pair of organs, one on each side of the body, have been re- 
cognized ns Hearts since the time of Cuvier, who declared these 
hearts in Lingula to be aortic, receiving the blood from the mantle 
and pouring it into the body, the principal arterial trunks being dis- 
tributed into that glandular mass which (Cuvier called ovary, but 
which is now knowm to be the genital glund of either sex. 

Professor Owen in his first memoir follows Cuvier's interpretation, 
stating that in Orhicula the pallial veins termijiale in the hearts, 
from which arterial branches proceed to the liver and ovary. Pro- 
fessor Owen further adds for the Brachiopoda in general, — 

** Each heart, for example, in the Brachiopoda is as simple as in 
Ascidia, consisting of a single elongated cavity, and not composed of 
a distinct auricle and ventricle as in the ordinary Bivalves,'' and he 
compares the hearts of Brachiopoda to the auricles of Area, &c. 
(Trans. Zoological Society, vol. i, p. 159.) 

In 1843, however, M. Vogt's elaborate memoir on Lingula ap- 
peared, in which the true complex structure of the * heart ' in this 
genus was first explained and the plaited 'auricle' discriminated 
from the ' ventricle'; and in 184.5, Professor Owen, having apparently 
been thus led to re-examine the circulatory organs of Brachiopoda, 
published his ' Bettre sur Tappareil de la Circulation chez les Mol- 
lusques de la ClasMc de« Brachiopodes,' in which he felicitates 
M. Milne-Ed wards on the important confirmation of the news which 
the latter entertains with respect to the lacunar nature of the circu- 
lation in the Mollusca, afforded by the Brachiopoda, and describes 
each heart of the Tcrebratulidac as consisting of a ventricle and a 
.plaited auricle, the pallial veins not terminating in the latter, but in 
the general visceral cavity. As the Professor dues not recall the view 
which he had already taken of the circulation in Orhumla, I presume 
that he conaiders two opposite tyjies of the circulatory organs to ob- 
tain in the Brachiopoda, the direction of the current being from the 
mantle through the heart towards the body in Orhicula, and from 
the mantle through the body towards the heart in Terebratula, 

The possibilities of nature are so various that I would not venture, 
without having carefully dissected Orhicula, — no opportunity of doing 
which has yet presented itself, — to call this view in question, but 1 
think it seems somewhat improbable. Indeed the structural rela- 
tKons which I have observed, and which are described below, do not 
appear to me to square with any of the received doctrines of Bra- 
Am. ^ Mag. iv. Hut* Ser. 2. VoL xiv. 19 
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chiopod circulation^ but 1 oiFer them simply as facts, not being 
prepared at present to present any safe theory on the subject* 

In Waldheimia ftavescens tliere are two * hearts/ situated as Pro- 
fessor Owen describes them, but so far as I have been able to ob- 
serve, the ventricle cannot be described as an * oval ' cavity, inas- 
much as it is an elongated cavity bent sharply upon itself. Hastily 
examined of course this may appear oval. I have been similarly 
unable to discover ‘ the delicate membrane of the venous sinuses/ 
which is said by Professor Owen to communicate with and close 
the basal apertures of the auricles/’ or to perceive that tlic auricular 
cavity can be correctly described as a closed one, consisting at the 
half next the ventricle, of a beautifully jdicated muscular coat in 
addition to the membranous one, but at the other half next the 
venous sinus of venous membrane only ; the latter might be termed 
the auricular sinus, the former the auricle proper,” 

I presume that ‘ this delicate membrane of the venous sintises ’ 
is what I have called the ilio-parietal band, in which the base of the 
auricle is as it were set, like a landing-net in its hoop, hut this 
does not close the base of the auricle, the latter opening widely into 
the visceral chamber. 

I have equally failed in detecting any arteries continued from the 
apices of the ventricles ; and I have the less hesitation in supposing 
1 have not overlooked them, as Mr. Albany Hancock, whose works 
are sufficient evidence of the value of his testimony, permits me 
to say that he long since arrived at the conclusion that no such arte- 
ries exist. 

What has given rise to the notion of the existence of these arteries 
appears to me to be this. A narrow band resembling those I have 
already described, is attached in Waldheimia along the base of the 
‘ ventricle’ and the contiguous outer parietes of the auricle: inferiorly 
it passes outwards to the sinuses, and running along their inner 
wall, forms a sort of ridge or axis* from which the ^nitalia, whether 
ovaria or testes, arc developed, stretching through their whole length 
and following the ramifications of the sinuses. It is the base of these 
ridges seen through the walls of the sinuses, where they extend 
beyond the genitalia, which have been described os arteries. 

The upper end of the band imsses into the sinuses of the upper lobe 
of the mantle, and comes into thd same relation with the genitalia 
which they enclose. 

The walls of the auricle in Waldheimia are curiously plaited, but 
I have beeti unable, in either auricle or ventricle, to detect any such 
arrangement of muscular fibres as that which has been described. 
The epithelial investment of the auricle, on the other hand* is well 
developed, and in the ventricle the corresponding inner coat is raised 
up into rounded villous eminences. 

The ventricle lies in the thickness of the parietes, while the auricle 
floats in the visceral cavity, supported only by the ilio»parietal band. 
The former is at first directed ^wnwords, but then bends sharply 


* Tilts srrATtgement is, I find, porticulariy described by M. Gratiolet 
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rotmd ftnd passes upwards to terminate by a truncated extremity 
close to the Bubossophageal ganglion and bases of the arms. 

Mr. Hancock informs me» that in his dissections he repeatedly 
found an aperture by which the apex of the * ventricle* communi* 
cated with the pallial cavity ; and that, taking this fact in combina- 
tion with the absence of any arteries leading from this port, he had 
been tempted to doubt the cardiac nature of these organs altogether, 
and to regard them rather as connected with the elFei’cnt genital 
system, had not the difficulty of determining whether these aper- 
tures were artificial or natural prevented his coming to any definite 
conclusion at all. 

Before becoming acquainted with Mr. Hancock’s investigations, I 
had repeatedly observed these apertures in RhyncJwnellu, but preoc- 
cupied with the received views on the subject, I at once interpreted 
them as artificial. A knowledge of Mr. Hancock’s views, however, 
led me to reconsider the question, and I have now so repeatedly 
observed these afvertures both in Waldheimia and in RhynchonHla, 
that I am strongly inclined to think they may after all be natural. 

If these organs be hearts, in fact, Hhynchmella is the most remark- 
able of living Mollusks, for it possesses /car of tlicm. Two of tliese 
occupy the same position as in Waldknmia^ close to the origins of the 
calcareous crus (k), while the other two are placed above these, and 
above the mouth, one on each side of the liver (*). It is these latter 
which Professor Owen describes, while he has apparently overlooked 
the other two ; at least be says (speaking as 1 presume of Rhyncko* 
neUa) (/. r. p. 148) that the venous sinuses ** enter the two hearts 
or dilated sinuses which arc situated exterior to the liver, and in 
T, Chilemis and T, Sowerbii just within the origins of the internal 
calcareous loop.” 

The fact is, that while the ilio-parietal bands support two * hearts’ 
as usual, the ga$tro-})arictal bands are in relation with two others. 
The base of the ‘ auricle ’ of the latter opens into the re-entering 
angle formed by the gastro-parietal band with the parietes, while 
its apex is directed backwards to join the ventricle, which passes 
downwards and backwards along the posterior edge of the posterior 
division of the adductor muscle. 

The auricks in MAynchonella are far smaller, both actually and 
proportionally, than in IValdheimia, lliey exhibit only a few longi- 
tudtnal folds, and not only present the same deficiency of muscular 
fibres as those of Waldheimia, but are so tied by the bands which 
support them that it is difilcult to conceive how muscular fibres, even 
if they existed, could act. The * ventricles’ in like manner lie ob- 
liquely in the parietes of the body, and simply present villous emi- 
nenoes on their inner surface, which has a yellowish colour. 

All these ^ hearts* exhibit the same onrioua relation with the geni- 
talia in Rkynchomlla as in WMheimtdx that is to say, a 'genital 
hand * (/) proceeds from the base of the ' ventricle* and becomes the 
axis of the curiously reticulated genital organ. But in Rhynchonella 
the genital bands of the upper genitalia come from their own 
* hearts/ 


19 * 
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The arran^jement of the genitalia in Rkynchonella is very remark* 
able. The sinuses have the same arrangement in each lobe of the 
mantle. The single trunk formed by the union of the principal 
branches in each lobe opens into the inner and anterior angle of a 
large semilunar sinus which surrounds the bases of the adductors# 
and opens into the visceral cavity. The floor of this great sinus is 
marked o\xt into meshes by the reticulated genital baud, and from 
the centre of each mesh a flat partition passes, uniting the two walls 
of the sinus, and breaking it up into irregular partial channels. 

There are the same anastomosing bands uniting the gastro-pa- 
rietal and ilio-parietal bands on the stomach in Rhynchondla as in 
Waldheimia, and a pyriform vesicle of the same nature, but I did not 
observe in Rhynchondla those accessory vesicles upon the origins of 
genital bands, which I observed once or twice in Waldheimia, 

I could find no trace of arteries terminating the elongated, ovoid 
and nearly straight * ventricles* of Rhynchondla ; their ends appeared 
truncated, and as I have already said, repeatedly presented a distinct 
external aperture. 

Such appear to mo to be the facts respecting the structure of the 
so-called hearts in the TerehratuUda: \ what I believe to be an import- 
ant part of their peripheral circulatory system, has not hitherto, so 
far as I am aware, received any notice. 

In Waldhemia the membranous walls of the body, the parieto-in* 
testinal bands and the mantle, present a very peculiar structure ; 
they consist of an outer and an inner epithelial layer, of two corre- 
sponding fibrous layers, and between them of a reticulated tissue, 
which makes up the principal thickness of the layer, and in which 
the nerves and great sinuses are imbedded. 

I'he trabeculae of this reticulated tissue contain granules and cell- 
like bodies, and I imagined them at first to represent a iibro-cellular 
network, the interspaces of which I conceived were very probably 
sinuses. Sheaths of this tissue were particularly conspicuous along 
the nerves. On examining the arms, however, I found that the oblique 
markings, which have given rise to the supj^xosltion that they are 
surrounded by muscular bands, proceeded from trabeculae of a simi- 
lar structure, which took a curved course from a canal which lies at 
the base of the cirri (not the great canal of the arms, of course) 
round the outer convexity of the aVm, and terminated by bimking 
up into a network. 'These trabeculae, however, were not solid, but 
hollow, and the interspaces between them were solid. The network 
into which they broke up was formed by distinct canals, and then, 
after uniting with two or three straight narrow canals which ran 
along the outer convexity of the arm close to its junction with the 
interbrochial fold, appeared to become connected with a similar 
system of reticulated canals which occupied the thickness of that 
fold. 

It was the examination of the interbraohial fold, in fact, which 
first convinced me that these reticulated trahecuke were canals; for 
it is perfectly clear that vessels or channels of some kind must sup- 
ply the proportionally enormous mass of the united arms with their 
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nutritive material, and it is so easy to make than sections of tkis part, 
that 1 can say quite definitely that no other system of canals than 
these exists in tliis locality. 

The facU, then, with regard to the real or supposed circulatory 
organs of the Terebratulidaty are simply these 

1. There are two or four organs (hearts), composed each of a free 
funnel-shaped portion with plaited walls, opening widely into the 
visceral cavity at one end, and at the other connected by a constricted 
neck, with narrower, oval or bent, flattened cavities, engaged in the 
substance (jf the parietes. The existence of muscular fibres in either 
of these is very doubtful. It is certain tliat no arteries are derived 
from the apex of the so-called ventricle, but whether this naturally 
opens externally or not is a j)oint yet to be decided. 

2, There is a system of ramified peripheral vessels. 

3. J’hore are one or more pyriform vesicles. 

4, There are the large * sinuses ' of the mantle, and the * visceral 
cavity' into wdiich they open. 

To determine in what way these parts arc connected and what 
functions should be ascribed to each, it a 2 )pear 8 to me that much 
further reaearcli is required. 

NervQUB SyHfem of Terehraivlidoi, — Professor Owen describes and 
figures the central part of this system as a ring surrounding the oral 
aperture, its inferior portion being constituted by a mei’e commis- 
sural band. 

M. Gratiolet, however, states with justice that the inferior side of 
this collar is the thicker, and 1 find both in Rhynckonella and in 
Waldheimia that it constitutes, in fact, a distinct oblong ganglion, 
of a brownish colour by reflected light. From its extremities com- 
missural branches pass round the mouth, while other cords are 
distributed to the arms, to the superior and inferior pallial lobes, 
and to the so-called hearts, I'he nerves are marked by fine and 
distinct longitudinal striations, and can be traced to the margins of 
the pallial lobes, where they become lost among the muscular fibres 
of the free edges of the mantle. 

Biructure of the Arms. — I have not been able to convince myself 
of the existence of that spiral arrangement of the muscular fibres of 
the arms winch has been described in Hhynchomlh and Waldhemia* 
I hove found the wall of the hollow cylinder of the arm to be con- 
stituted^!) externally by an epithelium, within which lie (2) the 
reticulated canals, which have been already described ; (3) by a de- 
licate layer of longitudinal or more oblique and transverse fibres, 
which are probably muscular, and (4) internally by a granular 
epithelial layer. 

In RhynohoneUa the bases of the arms are terminated by two con-^ 
siderable sacs, which project upwards into the visceral cavity. Have 
these the function of distending and so straightening the spirally 
coiled, very flexible arms of this species ? 

Affimiits of the Braehiopoda, — All that I have seen of the struc- 
ture of these animals leads me to appreciate more and more highly 
the value of Mr. Hancock’s suggestion, that the afEnities of the 
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Brachiopoda are with the Polyy.oa. Ae in the Polyzoe» the flexure of 
the intestine is neural, and they take a very natural position aMiotig 
the neural molUisks between the Polyzoa on the one hand, and tlie 
Lamellibranchs and Pteropoda on the other. 

ITie arms of the Brachiopoda may be compared with those of the 
Loj)hophore PoJyzoa, and if it turns out that the so-called hearts 
are not such organs, one difference will be removed. 

In conclusion, I may repeat what I have elsewhere adverted to, 
that thougli the difference between the ctdl ol a Polyzoon and the 
shell of a Terebratulii a[)j)ear8 wide enough, yet the resemblance be- 
tween the latter with its muacles and the Avicularium of a Polyzoon, 
is exceedingly close and striking. 
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November 2r», 1851. — \V. J. Broderip, Estp, P.ll.S,, Vice-President, 
ill the Chair. 

On a species ot /Eucorea inhabitinc the British 8kas. 

By Proi-. Edward Forbes, IMl.S. 

In the first volume of the ‘Wernerian Memoirs* Medusa mquo- 
rctt'* is mentioned by Prof. Jameson as an inhabitant of the seas of the 
north of Scotland, and in the ‘History of British Animals* by Dr. 
Fleming, the name ^*Geryonia aiquorerd* is used to designate it. A« no 
description or figure was ever puldished of this creature, and as the 
diagnosis of the Medusa'" to which Liimseus applied the name of 
** a^/Horea" was too brief for identification, it is possible that some 
one out of several Acaleplw inhabiting our seas might have been in- 
tended. 

It i.s also possible, however, that a true JEquorea had licen seen, 
for (here is a most beautiful species of this genus an inhabitant of the 
ScoUi^h seas. I met with it for the first time in August when 
exploring tlie Minch (the channel i>etweeii the outer Hebrides and 
Skye) in company with Mr. MacAndrew and Prof. Goodsir, with the 
advantages of the apidiances for natural-history research with which 
Mr. MacAndrew has furnished his yacht, the Naiad* As there is 
neither figure nor description of any British JBquorea to be founds 
and as considerable obscurity hangs around the Atlantic specks of 
the genus, I have drawn up the ibuowing noticje, 

A number of individuals were observed ; they were swimming near 
the surface of the sea on a very calm and hot day s they varied in 
size, from three inches in diameter to os much as half a foot or more ; 
they resembled broad shield-shaped discs of glass, slightly prominent 
above, incurved at their sides and concave beneath; through the 
discs were seen shining the pendent brown-tinged stomach, and around 
it, like so many equal stripes or rays proceeding to the margin, the 
linear violet genital glands ; frdm the margin depended highly-con- 
tractilc violet tentacles. 

The umbrella is broad, shallowi and disc-shaped, its outline de^ 
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scribing a mne. It is hyaline, not very thick, and quite 
smooth. The central portion of its interior, occupying about one- 
fourth of its diameter, has dependent from it the membranous veil- 
liko walls of the stomach ; thtjso hang not quite so low as oxi a line with 
the margins of the umbrella. The stomach, although equal in width 
throughout, may be divided into two regions, an upper and a lower. 
Tiic latter has a furhelowed and somewhat scallopea, but not cirrated 
margin, and may be rci-arded as the mouth. Tnc former is marked 
internally by eight ba id^ of transvers.' fibres, separated by as many 
longitudma* ones; these appear to bo mu-icular. The whole of the 
membrane of the stomach and lips is] tinged with pale foxy brown, 
partly disposed in streaks. Around the upper and inner margin of 
the cavity are the orifices of ttie gastro-vascular canals ; these run, 
without dividing or anastomosing, to the circular marginal canal of 
the umbrella. In a specimen five iimhes across, they were 136 in 
number. From the lower side of each canal depend two narrow, 
rather wavy membranes of a violet colour, causing the rny-likc streaks 
that shine so conspicuously through the disc ; each of these arises 
gradually near the suj>erior extremity of a gastro-vascular canal, and 
ceases iibruptiy at about one-eighth of the entire length of the canal 
from the margin : they are the genital glands. At the junction of 
each alternate gastro-vascular canal with the circular marginal one is 
the bulb-like base of a marginal tentacle ; these tentacles arise from 
ovate bulbs and gradually taper to a fine point. The bulbs are pale, 
but the tentacle is tinged with violet. Opposite the intermediate 
canal there is a smaller bulb with a tentacle, hollow and containing 
corpuscles in its centre, and on each side, between it and the neigh- 
bouring tentacle, is a still smaller lobe-like body. Along the upper 
margin of tlie circular canal are very minute pedunculated organs 
that move to and fro. On the bulb at the base of the tentacula is a 
minute tongue-shaped process at the base of a d^resaion ; at its own 
base the ocellus or rudimentary eye is lodged. When seen laterally, 
the peculiar tissue of the base of the tentacles is observed to be set 
obliquely. Within the umbrella, from a line just opposite the ten- 
toottlar circle, a short but rather broad veil witfi a simple edge is seen 
to depend ; this veil is tinged with pale brown. A band of motor 
tissue, forming a sphincter to the umbrella, accompanies the circular 
vessel. 

According to the sise of the example, the number of genital glands 
and of tentacula varied : they increase with age. The smallest num- 
ber of tentacula seen was sixteen, and there is reason to believe that 
tb^ are never fewer. 

IV ascertain whether tliis beautifnl animal be the Medusa mqueh 
rm of XnnnsQUS and the naturalists who wrote during his time, it is 
necessary to inquire into the history of that species. The name just 
tnimtioned occurs first in the • Iter Hispanicum * of Peter Loefling, 
published in In his journal of observations on the 18th of 

April, at Cumana, he notices, along with Medusa (i. e. Aurelia) 
mvitOi Medusa pela^ca (I^elaffia eyanrlla ?), and V thlia^ another 
Medusa, which he styles JEquorea^ and describes as orbicularis^ 
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planiu^eula, tmtaculk plurimis ex niuryine injtexo, hrunehiie nullie*** 
This notice, which occurs at page 105 of the Swedish edition of hhi 

* Travels,' is the entire original foundation for numerous references in 
after-authors. Linno?UH, in the first instance, adopted Loefling's name 
and brief record, which, when read with our j»reseut knowledge of 
Acalephce^ barely indicates the genus to which the animal observed 
probably belonged. In 1 / /o, the deserif)tions and figures of animals 
observed during liis joiuiiey to the Kast the lamented Forskid were 
published under the superintendence of (3arsten Niebuhr. Among 
them was a representation and description of a Medusa, referred to 
the <eqvurea of Linnmus, botli exa lient, as indeed may be said of all 
that Forskul did. In 1776 a Medusa a^qnorea was noticed, scare^ily 
more than by name, in the ‘Zoologise Daniete Frodromus' of Otho 
Frederic Miiller. In 17H0, Otho Fabrieius, in ins excellent * Fauna 
Groenlandiea,' gives a shorter account than usnol with him of a Me- 
dusa, which he refers to the fjequotea of Linnseus. lie speaks of it 

a very simple aminal, smaller and softer thm Medusa attrifa, con- 
vex above, concave beneath, with \ery much infleeted margins and 
white marginal cilia. The two labt-nientioued characters aie opposed 
to the notion of Medusa mpforea^ as represented and described by 
Forskal, and the fir^t of them to the slight idea ot“ its shape that we 
gather from Loefliiig. In 1/91 Adolph Modeer commenced the work 
of hair-splitting h^ separating the animal of Forskiil, under the name 
of Medum paiiua, from that of Locflmg, for which he reserved the 
name Medusa tcquorea. In 1 809 IVron and Lesneur published in the 

* Annnles du Mns^mi d'llistoire Natnrelle,' vol. xiv., their important 
classification and synopsis of all known Medusa*. lu that paper, ex- 
cellent though it be, they increase the confusion, by giving the name 
of JFjquorea atlantica to Lradling’s animal, JBq. dauica to Miiller'a, 
JEq* gromlandica to that of Fabricius, JEq, Forskalea to that of Por- 
skal, and Auq, stauroyhjpha to a new sjiecies of their wii, probably 
identical with all the others. In 1829 Esihscholtz, in his * System 
der Acalcphcn,’ attempted to rectify this confusion, by rejecting all 
these names exce[)tiug AUp ForskaHna, that alone having been suffi- 
ciently described. In 1843 Lesson pubhshed his History of Aeale- 
phiE in the ^NouvcHes Suites h Buffon,' and, to make confusion worse 
confounded, rejected all rectifications and restored all the names and 
imperfectly noticed individuals to full specific rank. 

After attentively consklering the notices more or less perfect that 
the various older observers have given, of what they call Medma 
icquorea, I am led to the belief that in most instances one species, 
not several, was met with, and that the creature which I now de- 
scribe as British is identical with the Medusa mquorea of Loefling, 
Forskal and Muller. Since Forskal alone described and figured it in 
a comprehensible manner, the name JEquorea Forskalea, proposed by 
Peron, is peculiarly appropriate, the more so since that of Medusa 
patina of Modeer was proposed under a mistake. Forskal expressly 
states that bis species is common to the North Atlantic and the Medi- 
terranean, and that it inhabits the Danish seas, where it is ealied 
Vandmand,’' that is, Waterman. 
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It remain® to be seen whether our species is related to the 
rea violacm of Milne-Edwards, well described and beantifuny figured 
in the 16th volume of the 2nd scries of the * Annales des'Scietices 
Naturellcs/ and observed by that eminent naturalist in the Mediter- 
ranean. From an exatninatiou of its anatomy he first showed the 
serious error committed by EschschoUz in considering the jEqnoridcB 
as cry])tocarpous. I am inclined to agree with Milne-Ed wards in 
Considering his species distinct from that of Forskiil. The genital 
glands are not prulonge<l nearly so close to the margin ; the lijis of 
the stoinach are not furbelowcd ; the bases of the tentacles are nOt 
bulbous, and originate regularly between the gastro- vascular canals* 

There were no eyes observed by the distinguished zoologist just 
quoted in the species he examined. In ours the eyes are evident, 
and a determination of their position and appearance is of conse- 
quence, since they confirm the affinity of JEquorea with the Naked- 
eyed McdiiSFC, whilst at the same time* in the little appendage or 
rudimentary lid projecting above them, they indicate an approach to 
the SteganophtkalrnatuuH type, such as is consistent with the general 
higli organization and aspect of the jEquorea when compared with 
other Gymnophthalmatom forms. 

It is interesting to remark that the Mqmrea ciliata of Esehscholtz 
is a North Pacific species, beautifully representing, yet quite distinct 
from, Jhjqmrea Fankalea. 

December 9, IHnl. — W. Yarrell, Esq., in the Chair. 

On somk Bones of Didus. By A. D. Bahtlett. 

1'he history of the Dodo having been recently the subject of so 
much inquiry, and the exertions made by Mr. Strickland, Dr. Mel- 
ville and others, having succeeded in bringing together so many 
important facts, it mipht appear that there was little more to Iws said 
upon the subject ; this, however, I believe is far from being the ea«e» 
A few facts established upon a sulqcot which was before obscured in 
doubt and error will, 1 trust, always act as a charm, and induce us at 
every opportunity to investigate that subject still further, in the hope 
of leanung the truth. On the present occasion I am desirous of call- 
ing attention to a few bones unon the table. In so doing 1 beg to 
say, that in the year 1830 a collection of bones arrived in Paris, which 
attracted the attention of the scientific world. These l)one6 came 
from the island of Rodriguez, but on account of their being incrusted 
with stalagmite, little has been done with them ; they were, however, 
the cause of search being made for more in the some locality, and two 
CollaotiouB were made in the year 1831 bv the late Mr, Telfair. One 
of these collections was forwarded to tlie Andersonian Museum in 
Olasgow, the other to the collection of this Society, and at the even- 
iop meeting, MareJi 12, 1833, the bones sent by Mr. Telfair were 
laid upon the table. 

I will here read an extract from the Society's Proceedings : — **i}r. 
Orant pointed out that they were the bones of the hinder extremity 
of a large bird, and the head of a humerus. With reference to the 
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TXiotatardal bone, which was long and strong, Dr. Grant pointed ont 
that it possessed the articulating surfaces for four toes, three directed 
forwards and one backwards, as in the foot of the Do(lo preserved in 
the British Museum, to which it was also proportioned in niagiiitode 
and form.” 

1 beg now to read a paragraph from Mr. Stricklaiurs book. At 
page 52 we find: “The bones sent by Mr. Teltair in 183d to the 
Zoological Society have met with some unfortunate fate. Three or 
four years ago, Mr. Fraser, the latet’urator of that Society, made, at 
my recjuest, a diligent search for these specimens, but all his endea- 
votirs to find tlunn were fruitless : he found the identical box sent 
by Mr. Telfair, but, alas ! the hones of the Solitaire, apterous as it 
was, had flown away, tuul the only bones that remaiiied belonged to 
tortoises.” 

In the month of July last an opportunity was afforded me by the 
Secretary of renewing this search, and I liad the good fortune to 
find what I believe to be all the spcciiiiens sent to the Society by 
Mr. Telfair. 

Upon my informing Mr. Mitchell of my siieocss, that gentleman, 
knowing the trouble and interest I had taken to recover them, 
granted me permission to examine, compare, and describe them, and 
to bring the subject before the Society. 

In the first place, we are led to believe (and 1 think without the 
slightest doubt) that these bones came originally from the island of 
Rodriguez. There cannot be any doubt, also, that Rodriguez and 
the neighbouring islands were at one period inhabited by several spe- 
cies of large birds. Whether any of the same species of these birds 
inhabited different islands, or whether each island was inhabited by 
distinct species, is a question to which I beg most particularly to call 
your attention ; the most recent publication by Mr. Strickland and 
i)r, Melville would lead us to believe that the true Dodo {IHdm in^ 
eptue) was solely confined to the island of Mauritius, and another 
species, known as the Solitaire, was said to be its represeniative on the 
island of Rodriguez. If this be true, 1 should have the pleasure of 
introducing to your notice the bones of at least two new species of 
birds from that island : 1 do not however myself feel justified in so 
doing, but believe some of the hones sent here by Mr. TVlfair belong 
to the true Dodo (Didua ineptua). There are also in the collection 
(I think without doulrt) bones of two other S|>coies, one of these 
of much larger size than the Dodo, the other considerably smaller. 
The bones in question having all the usual and well^^known charac- 
teristics of those of adult birds, we cannot therefore suppose the dif- 
ferences which they present to be such as might arise from age ; and 
on the other hand, you will perceive that the proportions are too di»> 
similar to allow of our regardbg them as having belonj^ed to different 
sexes of the same species. There often exists great dimerence of size 
in the bones of the opjiosite sex, but I have never noticed any very 
evident difference of proportion. These are to me satisfactory reasons 
for considering them speciffcally distinct. But to return to the ques^ 
tion,— -Was the Dodo found on the island of Rodriguez ? Sir Thomas 
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Hierbert says ii was ; and his evidence appears to me of miich im- 
}>ortance, considering the number ot years he spent traveliing about^ 
visiting these islands, and collecting rare and curious things ; having 
also repeatedly described tlie Dodo, and very probably brought one 
to England. I am therefore inclined to regard the assertions made 
by Sir Thomas Herbert with more respect than they have elsewhere 
received. It may appear at first sight impossible that the same spe- 
cies of birds which were destitute of the power of swimming or flymg 
could inhabit islands so far from each other ; but, were these islands 
always in the state in which we find them ? may they not at some 
distant period have bt'cn united and formed part of the same land ? 
In endeavouring in this manner to account for the existence of the 
Dodo upon the island of Rodriguez as well as at Mauritius, it has 
been remarked that this argument would not hold good, as the islands 
ill question were of volcaiiie origin : if this be the case, to account for 
its existence at either j»lace appears to me equally difficult. 1 am 
fully aware it has been the practice of late to consider the animals 
obtained from localities remote from each other specifically distinct ; 
they may be so ; but unless we have some certain means of distin- 
guishing them, 1 do not think we ought to regard them as such. 

1 now venture to introduce to your notice what I believe to be the 
itdta of the Dodo (Didus ineptus) ; its agreement with the foot in 
the British Museum struck me as being exceedingly remarkable and 
conclusive ; its size and proportions, os compared with the metatarsal 
in <jucsrion, are exactly what I should have expected upon the sup- 
powtion of their belonging to the same species : tliey fit each other 
so perfectly, that one might think they belonged to the same indi- 
vidufil. With this evidence before me, 1 cannot for one moment 
hesitate in cunsidering the Dodo of the Mauritius to be identical with 
the Dodo of Rodriguez, There are also in this collection two other 
bones, which, from their size and form, I believe to belong to this 
istpecies: the most remarkable is the head of the humerus^ which would 
indicate by its magnitude and broad attachments that it belonged to 
a bird of largo bulk, while the sudden reduction in the size of its shall 
clearly indicates a bird with small wings. Tlie great thickness and 
Consequent weight is sufficient to cause us to suppose that this bird 
bad not the power of flight. 

The next bone to which 1 will call your attention is a right meta- 
tarsal, which appears to me to have belonged to a bird known to 
lieguat as the ^litaire, and described by him during his residence 
m the island of Rodri^ez. I beg to read Leguat’s description, in 
order to p^nt out to you its near agreement in point of site and form 
with the Turk^, with which bhd I^guat compared the bird he eidled 
tim Solitaire ;~ 

idl the Wrds in the island, the most remarkable is that wbieh 
goes by the name of the SaUtarv, because it is very seldom seen iti 
eiotnpany, though there are abunuance of them. The feathers of the 
male are of a brown-grey colour ; the feet and beak are like a Tur- 
Itqr'S) hut a little more crooked. They have scarce any tail, but 
Ihsir hind part covered with feathers is roundish, like the crupper of 
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a Horae ; they are taller thaw Turkeys. Their neck is straight* and 
a little lonj8;er in proportion tlian a Turkey’s when it lifts up its head. 
Its eye is black and lively, and its head without comb or cop. They 
never fly, their wings are too little to support the weight of their 
bodies ; they ser\'e only to beat themselves, and flutter when they 
call one another. They will whirl about for twenty or thirty times 
together on the same side, during the space of four or five minutes. 
The motion of their wings makes then a noise very like that of a 
rattle, and one may hear it two hundred paees off. The bone of 
their wing grows greater towards the extremity, and forms a little 
round mass under the feathers, as big as a musket ball. That and 
its beak are the chief defence of this bird. ’Tis very hard to catch 
it in the woods, but easie in open places, because we run faster than 
they, and sometimes we approach them without much trouble. From 
March to September they are extremely fat, and taste admirably well, 
especially while they are young ; some of the males weigh forty-five 
jmunds. 

“ The females are wonderfully beautiful, sonic fair, some brown ; I 
call them fair, because they are of the colour of fair hair. They have 
a sort of peak, like n widow’s, upon their breasts beaks), which 
is of a dun colour. No one feather is straggling from the other all 
over their bodies, they being very careful to adjust themselves, and 
make them all even with their beaks. The feathers on their thighs 
are round like shells at the end, and being there very thick have an 
agreeable effect. I’hey have two risings on their crawe, and the 
feathers are whiter there than the rest, which Uvelily represents the 
fine neck of a beautiful woman. They walk with so much statelk* 
ness and good grace, that one cannot help admiring and loving them ; 
by which meJins their fine mien often saves their lives.” — Leguat'e 
Voyage to the Eaet Indies^ 1708, p. 71. 

You will perceive this bird was said to be larger and taller than a 
Turkey. A comparison of this metatarsal bone with the metatarsal 
bone of the Turkey I think will satisfactorily show the accuracy of 
Leguat's description, and at the same time justify our concluskm 
that tills metatarsal bone belonged to the Sohtaire of Rodrigues, to 
which the name of Didue aolitariashm been applied. I trust I shall 
be pardoned for avoiding the use of the new generic term adopted bv 
the authors of ‘ The Dodo and its kindred,’ for in a group ao littw 
known, and at present so limited in species, it seems to me so much 
to increase the trouble and difficulty of those who endeavour to study 
such subjects, that I cannot help expressing my belief that many of 
the new names so often introduced serve only to impede and embarrass 
us, and I therefore regard them as much worse than useless. 

I have now remaining the bone of a bird whicli when alive was 
much larger^ heavier ^ and more powerful than the Ihdo. For further 
examples of this bird’s bones, I must refer to the plates in the work 
before alluded to, by Mr. Strickland and Dr. Melville ; plate xv. fig. 2, 
the metatarsal bone of the large sjwcies in the Andersouiau Museum, 
Glasgow ; fig. 3, a metatarsal bone ui the Parisian collection. A glance 
at t&se specimens will, I imagine, convince any one that bird 
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was of gijpintic site, and probably dotible th<i weight of the Dodo. I 
am sure it cannot be supposed (atler what has been said) that Leguat 
was describing this great bird wnen he wrote his beautiful description 
of the Solitaire. Another important fact will, I think, set this question 
at rest. Leguat states, that some of the males of tlie Solitaire weigh 
forty pouudn. Now we know the weight of the largest Turkeys 
to be considerably less, rarely reaching thirty pounds, while tlie weight 
of the Dodo is stated to have been at least fifty pou7}ds. It cannot, 
therefore, be supposed, had Leguat seen birds nearly double the size 
of the Dodo, he could have made the statements or comparison he 
has made between the Solitaire and Turkey. 

I have before expressed my great dislike to an unnecessary increase 
of names j I feel, nowever, the necessity of finding an appropriate 
name for this large bird, and therefore propose one somewhat familiar 
to all who have paid any attention to the subject, and apply the name 
of Didm Nazarenua to this the largest sjiecies of the genus. In doing 
this, 1 may remark that Mr. Strickland, in liis work before alludea 
to, has considered the Didua Nazarenua to be a [ihantom species, 
which he says has haunted our systems of ornithology from the days 
of Gmeliri downwards. 

The conclusions which I have arrived at from the examination of 
the bones to which I have just called your attention are these : — That 
there existed formerly three distinct species of Apterous birds in the 
island of Rodriguez ; namely, one which is apparently identical with 
the Dodo {IHdua ineptm) of the Mauritius ; a second, which was 
well described under the name of SoUtaire ; and a third, which was 
much larger than either of the above. 

12 College Street, Camden Town. 

Description of two new species of Mammalia of the 
GENUS Antechinus. By John Gould, F.R.S. etc. 

One of these species is remarkable for being spotted on the under 
instead of on the upper surface, aud the other for its very diminutive 
size : both rank among the smallest members of the genus. For the 
former I propose the specific appellation of maeulatua ; it may bo 
thus described : — 

Antechinus maculatus. 

Fur short, dense, and closely applied to the skin ; general tint of 
the upper surface dark blackish brown, minutely grizzled with yellow- 
ish brown ; lower part of the thniks and under surface of the body 
dark brownish slate-grey, ornamented with oblong spots of greyish 
white arranged in irregular rows in the direction or the body ; down 
the centre of the throat a streak of white. 

inches. 

Length from tire tip of the nose to the base of the tail 

of the tail 2i 

from the tip of the nose to the base of the ear J 

of the ear | 

of the tarsi and toea f ^ 

IlaJb. Brashes of the river Clarence, on the cast coast of Australia. 
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The other species I propose to name 

AnTKCHINUS MlNUTtSSTMUS. 

Far short, dense, and closely applied to the skiii; upper surface and 
flanks brown, slightly grizzled with black ; under surtacc pale bufl’, 
approaching to white on the throat ; tail brown above, lighter be- 
neath ; feet bufiy brown, toes covered with hairs of a somewhat lighter 
hue. inelies. 

Lengtlj from the tip of the nose to the base of the tail 2| 

of the tail .... 2^ 

from the tij) of the nose to the base of the car 

of the ear . \ 

of tlie tarsi and toes | 

JI(f6. Brushes of the east coasts of Australia. 

DKsrniPTiON^ of a new apECiER of Pttlotis ano a new 
SPECIES OF Eopsaltkia. By John Goved, F.ll.S. 

Mr. Gould also exhibited two new species of birds of the genera 
Pfihtis and \Nhich he characterized as follows; — 

FtILOTIS FASC’10(»Ul.AKia. 

All the upper surface, wings and tail olive-brown, the feathers of 
the head and Imck with darker centres, and the primaries and tail- 
feathers narrowly margined externally with gi*ec*nish wax-yellow j 
lores and ft streak down the side of the head from the posterior 
angle of the eye blackish brown ; ear-covei*ts pale yellow ; on each 
side of the neck a imtt'h of yellowish white ; feathers of the throat 
brownish black, ea(‘n bordered with pale yellow, presenting a fasciated 
appearance; breast blackish brown; under surface striated with brown 
and bufty, becoming paler towards tlie vent ; irides lead-colour ; bill 
and feet black. 

Total length, 7^ inches ; bill, 2 ; wing, 3| ; tail, ; tarsi, 1^. 

Hah. Mangrove Island, Moretou Bay. 

Female , — Similar in colour, but of smaller size. 

£{5psaltria Capito. 

Upper surface olive-green, inclining to brown on the head ; wings 
and tail slaty brown, faintly margined with olive-green ; ear-CH>vert« 
grey ; lores and a line descending in front of the eye and tlie throat 
greyish white ; under surface yellow ; irides hazel ; bill block ; feet 
brownish fle^jh-colour. 

Total length, 5 inches ; bill, | ; wing, 3J ; tail, 2} ; tarsi, 

Hah, Brushes ojf the Kiver Brisbane, New South Wales. 

Remarks, — Shorter and less elegantly formed than B, Ausiralkt 
with a stout broad bill and a proportionately large and heavy head. 

Feb. 24, 18:>2.— W. J. Broderip, ISsq., F.R.S., V.P., in the Chair. 

On the HABira of Strioops hahroptilos or Kakaipo. 
By David Lyale, M.D., R.N., Late Sttroeon to H.M.S. 
Acheron. 

Although the Kakapo is said to be still found occasionally on some 
ports of the high mountains in the interior of the North Island of 
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Now Zealand, the only place where we met with it, during our cir- 
cumnavigation and exploration of the coasts of the islands in H«M.S. 
Acheron, was at the B.W* end of the Middle Island. There, in 
the deep sounds which intersect that part of the island, it is still 
found in considerable numbers, inhabiting the dry spurs of hills or 
flats near the banks of rivers, where the trees are high, and the 
forest comparatively free from tern or underwood. 

The first place where it was obtained was on a hill nearly 4000 
feet above the le\el of the sea. It was also found living in conimu- 
nitios on fiats near the mouths of rivers close to the sea. In these 
places its tracks were to be seen resembling footpaths made by man, 
and leading us at first to imagine that there must be natives in the 
neiglibourhood. The tracks are about a foot wide, regularly pressed 
down to the edges, which arc two or three inches deep amongst the 
moss, and cross each other usually at right angles. 

The Kakapo lives in holes under the roots of trees, and is also oc- 
casionally found under shelving rocks. The roots of many New 
Zealand trees growing partly above ground, holes are common under 
them ; but where the Kakapo is found many of the holes appeared 
to have been eidargcd, although no earth w^as ever found thrtwn out 
near them. There wore frequently two openings to these holes, and 
occasionally, though rarely, the trees over them were hollow for some 
distance up. 

The only occasion on which the Kakapo was seen to fly was when 
it got up one of these hollow trees and was driven to an exit higher 
up, The flight was very short, the wings being scarcely moved ; and 
the bird alighted on a tree at a lower level than the place from whence 
it had come, but soon got higher up by climbing, using its tail to 
assist it. 

Except when driven from its holes, the Kakapo is never seen du- 
ring the day, and it was only by the assistance of dogs that we were 
enaoled to find it. 

Before dogs became common, and when the bird was plentiful in 
inhabited parts of the islands, the natives were in the habit of catch- 
ing it at night, using torches to confuse it. It ofiers a fonnidahle 
resistance to a dog, and sometimes inflicts severe wounds with its 
powerful daws and beak. At a very^ recent period it was common 
ail over the west coast of the Middle Island, but there is now a race 
of wild dogs said to have overrun all the northern part of this shore, 
and to have almost extirpated the Kakapm wherever they have 
reached. Their range is said to be at present confined bv a river or 
some such physical obstruction, and it is to be feared tnat they 
once succeed in gaining the stronghold of the Kakapo (the S.W. end 
of the island) the bird may soon hecome extinct. 

During the latter half of February and the first half of March, 
whilst we were amongst the haunts of these birds* we found young 
ones in many of the holes, frequently only one, never more than two, 
in the same hole. In one case where there were two young ones I 
found also on addled egg. There was usually, but not (uways, an old 
bird in the same hole with the young om^. 
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They build no nest, but simply scrape a slight hollow amonffst 
the dry dust formed of decayed wood. The young were of dif- 
ferent ages, some being nearly fully fledged, and others covered only 
with down. The egg is white and about the size of a pigeon’s. 

The cry of the Kakapo is a hoarse croak, varied occasionally by a 
discordant shriek when irritated or hungry. The Maorio.s say that 
during winter they assemhle together in large numbers in caves, and 
at the times of meeting, and, again before dispersing to their summer 
haunts, that the noise they make is pertectly deafening. 

A good many \oiing ones were brought on hoard the ship alive. 
Most of them died a few days afterwards, probably from want of 
sufficient (‘are ; some died after being kept a month or two, and the 
legs of others hceame defonned after they had been a few wc<4s in 
captivity. The cause of the deformity was supposed to be the want 
of proper food, and too close confinement. I'hey were fed chiefly on 
soaked bread, oatmeal ami water, and hoiI(‘d potatoes. When let 
loose in a garden tliey would eat lettuces, cabbages and grass, and 
would taste almost ever}^ green leaf that they came across. One, 
which I brought within six hundred miles of England (when it was 
accidentally killed), wliilst at Sydney, ate eagerly of the leaves of a 
Hanksia and several species of Murahjptm, as well as grass, appearing 
to prefer thorn all to its usual diet of bread and water. It was also 
very fond of nuts and almonds, and during the latter part of the 
homeward voyage lived almost entirely on Brazilian ground' nuts. 

On several occasiems the bird took sullen fits, during which it 
would eat nothing for two or three days at a time, screaming and 
defending itself with its beak when any one attempted to touch it. 
It was at all times of an uncertain temper, sometimes biting severely 
when such a thing was least expeet(»d. It appeared to he always in 
the best humour when first taken out of its box in the morning, 
hooking on eagerly with its up[»er mandible to the finger held down 
to lift it out. As soon as it was placed on the deck it would attack 
the first object which attracted its attention — sometimes the leg of 
my trowsers, sometimes a slipper or a boot. Of the latter it was 
particularly fond : it would nestle down upon it, fianping its wings 
and showing every symptom of pleasure. It would then get up, rub 
against it with its sides, and roll upon it on its back, striking out 
with its feet whilst in this position. 

One of these birds, sent on shore by Cant. Stokes to the care of 
Major Murray of the 6."ith Regiment at Wellington, was allowed to 
run about his garden, wliere it w'as fond of tlie society of the diil- 
dren, following them like a dog wherever they went. 

Nearly all the adult Kakapos which I skinned were exceedingly 
fat, having a thick layer of oily fiit or blubber on the breast which it 
was very difficult to separate from the skin. Their stomachs eon-* 
tained a 'pale green, sometimes almost white, homogeneous mass* 
without any trace of fibre in it. 

There can be little doubt but that their food consists partly of 
roots (thdr beaks are usually more or less covered with indurated 
mud), and partly of the leaves and tender shoots of various plants. 
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At one plftco where the birds were numerous we observed that the 
young shoots of a leguminous shrub growing by the banks of a river 
were all nipped off, and this was said by our pilot, who had fre^ 
quenled these places for nmny years in a whaling vessel, to be the 
work of the Kakauo. 

Their flesh is white, and is generally esteemed good eating* 

March 23, l^^r)2. — Professor Owen, F*R.S., Vice-President, 
in the Chair. 

On the Species of the Genus Sericinus. 

By G. R. Gray, F.L.8., F.Z.S. etc. 

In the Transactions of the Entomological Society of London for 
1851 (p. 1/3), Mr. Westwood established a Lepidopterous genus 
under the name of Serinnunt which he founded on baa specimens of 
an insect hcuI from Shanghai by Mr. 11. Fortune, and then supposed 
to comprise “both sexes'* of the insect figured by Donovan in his 
‘Insects of China/ pi. 27. f. 1, under the appellation of Papilio 
l^ehmoHy no specimen of whiidi, as Mr. Westwood justly observed, 
w^as then known to exist “ in any continental or British collections.** 

Lately Mr. Fortune has returned to this country, bringing with 
him many specimens of the same iiwect in a more pcVfcct state, which 
enables me to take up the genus and endeavour to define the species 
and give characters for each, I should state, however, that I think 
I shiul he aide to point out that these ‘‘two sexes** are, in fact, 
distinct species of the genus. 

I think it best, first, to give a description of the species figured by 
Donovan under the name of Papilio Telamon^ but which will now 
stand under that of 

Bericikhs Tei:.amon, Westw. 

The fore wings yellowish white, with the anterior and most of the 
exterior margins rather broadly edged with black ; an abbreviated 
line in the middle, another at the anterior part of the costal area, 
and then a curved line of irregular spots, which ends towards the 
posterior augle, and with two small spots at the anterior angle near 
the outer margin, also one spot on the inner margin, black. The 
hind wings yellowish white, with the anal angle black, which appa- 
rently extends towards the anterior margin by two oblong spots of 
the same colour^ the anal angle is ornamented by a crimson line 
that reaches to the third nervure from the inner margin ; there are 
also three pale blue limes. The under surface of the fore wings is 
very similar to the upper side, except that the black which surrounds 
the anterior and part of the exterior margins is not apparent. The 
under sur&oe of the hind wings is also similar to the upper side, 
exoept that the spot of the anterior margin is ornamented by a crim- 
son centre. 

ftonovan informs us that the only specimen brought to Europe 
was talcen noar Pekio, by a gentleman in tlie suite of Earl Macart- 
4m* ^ May, N. Hist, Ser, 3. VoL xiv. 30 
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ney» and was at that time, when Donovan figured it, in the posaeasion 
of Mr. Franelllon. 

Davinc thus recorded the peculiarities of the species which tmist 
be considered the type of this genus, I shall now point out how one 
scries of spwnrnens brought by Mr. Fortune differ from it, though 
iu general they are very similar to the one just described. Yet the 
unifonnity of all the specimens of the series, which comes nearest to 
Donovan’s figure, induces me, provisionally at least, to form it into 
a separate species, under the name of 

Skrh'INUs Montel\’‘‘. ((’at. of Lepid. B. M. i. 7S. pi. 13. 

fig. 1, 2.) 

Like the preceding ; but the fore wings have a large subtriaugular 
black spot very near the base, which is divided into three spots by 
the nervures. Tlie anterior margin is slightly edged, and the ex- 
terior margin is, for most part, broadly margined with black. Tlie 
hind wings liave a broad baud obliquely across the costal area, and 
the crimson band at the anal angle appears broader in this species. 

The species is always, as Mr. Fortune has kindly informed me, 
found ill the valleys among the hills. 

Skrictni^s FoRTUNr-if. (Cat. Lep. B. M. i. pi. 13. fig. 5.) j 

The fore wings arc yellowish white, with many irregular black 
spots which vary in size, some of them so ])laccd that they apparently 
form five hands across the wing ; the external margin is also black. 
The hind wings also yellowish white, with a basal band and three 
irregular curved bauds of black spots ; the second band from the base 
is broadest at the anterior angl^, and marked with a small crimson 
spot ; while that portion towards the anal angle is margined exteriorly 
by an irregular crimson band, which extends from the angle to the 
fifth nervurc ; the third or marginal hand is ornamented on the deep 
black l)elow the crimson by a series of pale blue luneg. The under 
surfaces of all the wings arc less prominently marked, otherwise they 
are similar to the upper side, except that on the fore wings there are 
two crimson spots, one on the band near the costal area and the other 
on the posterior margin. 

This species is found, according to Mr. Fortune, on the sides of 
the hills. 

Mr. Wilson Saunders has obliged me Iw the loan of a specimen 
for examination, which presents several differences from those pre- 
viously noticed. It is rather smaller and the caudal appendages are 
shorter than in the other three species ; the latter being only about 
half an inch in length. These with other characters induce me to 
form it into a species under the name of 

^ Ser'kinm Telamoriy M^eatw. k Hewita. Gen. Diurnal Lep. p. 530 suppl. jpl* 1. 

%. 1 . 

t SMcinut/aseiaiutf Brcm. Sc (irey, Beitr. Schm. dea Niird, Cfiina, p. 5. Since 
tliia paper was read, Mr. Fortune has sent a series of specimens wbieb show diat 
this is the female of the preceding* 
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SisAkCiNVH Telmona"**. (Cat. Lep, B. M. i. pi. 13. fig. 3.) 

The fore wings ochraceous, with the base black, and the other 
black markings placed as in S. MonMa, though not fjuite so 
prominent, but the short band which crosses the wing just beyond 
the costal area and the spot on the posterior margin are both orna- 
mented with a small crimson spot. The hind wings have the inner 
margin black, and are without the basal spot in the costal area ; the 
crimson band at the anal angle evten<ls, as in 8* Fortunei, to the 
fifth nervure, and like it also trie spot on the anterior margin is orna- 
mented bv a crimson mark, widen is more equally placed with the 
commencement of the crimson band that advances to the anal angle, 
than in the f>ther species ; the black space iit the anal angle is less 
in size, but is furnished with blue lunes. The under surface of the 
fore wings is marked like the upper side. That of the hind wings is 
also similar to the upper side, but the black spots on the anterior 
margin arc both ornamented with enmson ; the lengthened crimson 
band is marked between the second and third nervures from the anal 
angle with a white lune, and there is also a less quantity of black at 
the m\al angle. 

Tliis species (male) was also brought to this country with the others 
by Mr. Forttme, through whose exertions we are thus enabled to de- 
scribe three additional species of a division which had been hitherto 
only known by the one figured by Donovan. 

Notes on the Dissection of a species op Galago. Bv 
W. H. Flower, Curator to the Middlesex Hospitai. 
Muskxjm. 

Having recently had an opportunity of examining the body of a 
Galago which died in the Society’s Gardens, and which I believe to 
be ati uudescribed species, 1 proceed, at the request of the Secretary, 
to lay before the Society some notes on its anatomy made during the 
dissection. 

The animal was a male. When I received it the skin was removed, 
and its dimensions were as follows : — 

in. lilt. 


Letigth of the head and body 0 

of the tail 13i 0 

of the head 2 7 

Breadth of the head (at the widest part, viz. the 

malar bones) 1 9 

Length of the htpnerus 2 3 

of the fore-arm 2 7 

— - of the hand 1 0 

of the fiemur 3 0 

— ^ — of the tihia 3 0 

- of the foot 3 0 

Dentition :-^in€. J ; can. ; mol. |^J=34. 


• The fienuUe of this fpecies is deterlbed at Sericinm Brem. St drej’, 

Mtr. ^hm. aei N6rd. Ohiiia, p. d 

20 ^ 
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The upper incisors very small, placed vertically, a considerable space 
existing between the two midclle ones. The lower incisors long, very 
narrow, projecting horizontally, and closely approximated. 

The stomach was simple, almost globular in form j the (esophagus 
entered far to the right, the cardiac orifice very nearly approaching 
the pyloric, so that while the greater curvature measured inches, 
the lesser was but | of an inch. The small intestines were wide, 
46 inches in length. The ccecum was nearly 5 inches long, wider 
near its coniinenccmcnt than any part of the intestine, and slightly 
sacculated, but tapering and liecoming smooth towards the extremity. 
The ileum entered thecolon at a^ery obtuse angle, and there wosscarcely 
any difference in the calibre of these two parts of the intestine. The 
colon was without saccnlations and peculiar in form, being widest at 
the upper end, then gradually contracting till it became narrower 
than any part of the intestine, and dilating again into the rectum ; 
and this appeared not to he the result of muscular contraction, as it 
retained this form after macerating in water several days and then 
inflating. The length of this part of the intestine, from the ileo-csecol 
valve to the anus, was 18 inches. 

The liver presenti'd three very distinct lobes : the left one was en- 
tire ; the middle cleft into three by two fissures on its under surface, 
in one of which (that most to the right) the gall-bladder was placed ; 
the right lol>e was entire, but on its under surface was placed the 
lobulus Spigelii. 

The gall-ldadder was pyriform ; the duct, 3 lines in length, join* 
ing the hepatic duct, formed the common gall-duct, which was half 
an inch long and entered the duodenum one inch from the pylorus* 

The spleen was long, narrow and flattened, half an inch wide at the 
broadest part, and 2^ inches in length. 

The kidneys, simple, largo and oval, were 1 inch long and 8 lines 
broad; the ngbt one situated nearly the whole length of the kidney 
higher than the left. 

The ])cni8 was 3 inches in length, containing a bone 1 1 lines kyng. 
The skin of the glans covered with minute spines or tubercles, which, 
when examined microscopically, were found to l>e tooth-like bodies, 
most having two points, some one, others three or more, all directed 
backwards. 

The testes were oval, 8 lines long, 5 broad. 

The vesiculre seminales consisted of two large simple culs-de-WM^, 
7 lines in length. 

On opening the thorax the left lung was found to have two lobes, 
the right four. 

The heart presented nothing utuisual. From the arcli of the aorta 
two large vessels arose, the first ^ving rise to the innominate and left 
carotid ; the second being the left subclavian. 

On examining the brachial and femoral arteries, no divieiion into 
smaller trunks, forming a rote mirabilc, as is observed in lievOhil 
animals belonging to this family, was discovered. The brachial artery 
perforated the humerus near its lower extremity. 

The tongue was long and narrow, 2^ inches long from the root 
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the epiglottis to tlie tip, aarl 5 lines broad. Its dorsal surface was 
covered with small papillm, and at the posterior part wore throe large 
or circumvallated papilloi, arranged as the points of the letter V. On 
the under surface js a curious body, 7 lines long and 3 wide, the tip 
of which is free, flat and pectinated, the rest free at the sides and at- 
tached in the nnddle. From the form, position and size of this singular 
organ, one cannot help conjecturing that the pectinated end may act 
as a brush to free the inferior incisor teeth from adherent particles of 
the insect food on which the animal subsists. 

The snbmaxillary and parotid glands were very large, particularly 
the former. 

The masseter and temporal muscles were largely developed, and 
the whole muscles of the upper extremity very powerful. 

‘The cerebral hemispheres were large, ancl extending some way 
back over the cerebellum, but their surface was remarkably smooth 
and almost free from convolutions, resembling in this respect the 
brain of Cheiroptera, to which order the Lemurs present several 
points of affinity. 


LINN/EAN SOCIETY. 

January 17th, 1854. — Robert Brown. Bsq., V.P., in the Chair. 

Read a letter from David Moore, Esq., A.L.S., of the Botanic 
Garden, Glasneviu, near Dublin, addressed to James Yates. Esq., 
F.L.S., &c. On the introduction of Anacharis Alsimstrum, Bab. 
into Ireland. 

“ It is rather remarkable, Mr. Moore observes, ** that it should 
have been noticed in England and in Ireland about the same time. I 
am not perfectly certain now, but I think it was in the early part of 
1842 I first saw the plant growing in a small pond in the garden of 
Isaac M. D*01ier, Esq., of Boolerstown, near Dublin. That gentle- 
man has been long known for his zeal in horticultural pursuits, aa- 
well as for his fine collection of exotic plants, which he has been in 
the habit of getting from various parts of England, as well as from 
the continent, along with some of which he considers the Anacharis 
was introduced to hit collection, though he has no knowledge of its 
being so. At the time stated, Mr. D'Olier acted as Chairman of the 
Committee of Botany for the Royal Dublin Society, which caused 
me to have frequent official intercourse with him, and for which 
purpose 1 occasionally went to Booterstown. In the centre of his 
garden, where a number of gold and silver fish were kept in a small 
pond, we first noticed the Anacharis. I did not then know the 
plant, further than that it was not a British species, and brought 
some of it to cultivate in the Botanic Garden, where it was placed 
in an earthenware erpok and put in the pond. Little more whs 
timught about it, until the late Mr. Macauley brought it from the 
l^ond in Mr. P*01ier*8 garden to the College ^den, about the time 
inquiry was awakened respecting it in England. My foreman then 
told me there was plenty of it growing in our pond, which I had not 
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before noticed, but I had no doubt, on inquiry, of this being the 
increase of the few plants I first brought from Booterstown. In the 
way then I have stated, the Anacharis made its appearance in this 
neighbourhood, where 1 believe it is still confined : 1 have not seen 
or heard or its being elsewhere in Ireland, though it increases 
equally fast here as it does in England. There are now some 
millions of plants in our pond, and as many more destroyed since it 
was first introduced.” 

Head also, some observations “ On the correctness of the position 
assigned to Oxyvladus in the Family of liignoniacem.** By John 
Miers, Esq., F.li.S., F.L.8. &c. 

Mr. Miers states, that after a careful consideration of the argu- 
ments advanced at the last Meeting by Dr. Seeinann, he sees no 
reason to alter his conviction as to the proper position of the genus 
in question. Dr. Seemann contends that Oxydadua is too anomalous 
in form to be admitted among Bignoniactee on account of its fruit, 
which is a hard monospermous nut, with the seed suspended from 
near the summit of the cell, and of its embryo, which has large 
fleshy cotyledons, while there are no wings developed on the testa ; 
and maintains that on these grounds it rather belongs to Myoporacecc^ 
with which family it agrees better in habit, having broomdike branches 
terminating in a spine, and especially with the genus with 

which it agrees in its hard nut, and which it approaches in the 
country of its origin. Mr. Miers on the other hand believes that it 
is easy to oppose to these arguments a number of facts, showing 
that Oxycladus presents far greater discrepancies in relation to the 
Myoporacem than to the Bignoniacea:. In Myojporace<e, in nearly 
all cases, the leaves are alternate ; the flowers have always didyna- 
inous stamens, without any rudiment of a fifth ; the ovarium is only 
bilocular in two instances, which he has elsewhere shown (Ann, Nat. 
Hist. 2nd Ser. xi. 439) are doubtful, or at least abnormal genera 
of the order ; in nine other genera the ovarium is distinctly four* 
celled, with a single ovule suspended from the ^pex of each cell, and 
this ripens into a four-celled ligneous indehiscent nut, with a seed 
in each cell. The only remaining case is BotUia, which differs 
from all others of this family in having originaliy a bilocular ova<» 
rium. but where by the subsequent growth and inflexion of the 
placentae, eight pseudo- cells are produced, each with a singlle aus^ 
pended ovule. This ripens into a hard indehiscent eight-oelled nut, 
each cell producing a single seed, with a thick osseous testa, which 
is often confluent with the sides of the cell. Mr, Miers's knowledge 
of this genus is derived wholly from the descriptions of authors, and 
he finds no observations of a more recent date than those of Gaertner 
and Jacquin; our evidence of its real structure is therefore imperfect, 
but enough is recorded to show that it is a very anomalous ferm, if 
it really belong to the Myoporacea, It is a large tree, 30 feet 
high, has a trunk 2. feet in diameter, with a large head of thick 
foliage ; its leaves are always alternate, somewhat serrated, marked 
with transparent dots, and have an acrimonious taste. Bontia ooours 
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in the Weflt IndieS) while all other species of Myoporucem 
found in Australia, in Asia, or in the islands of the Pacific bordering 
on that continent. 

The author next proceeded to indicate those points of structure in 
Ojsyciadus which establish the relative value of its affinity to the 
Myoporacea, or the Btgnoniac^te, In this genus, both the branches 
and rudimentary leaves are distinctly opposite, as in Bignoniacea^ in 
which family we find two other genera, where the l>ranches terminate 
in spines, viz. Catophractes and Rhigosum : the flowers are bluish, 
a colour not met with in Myoporacea* ; they present a sterile fifth 
stamen, a circumstance almost constant in Bignoniacetie^ and never 
seen in Myoporacea!', the anther-cells are distinct, and widely divari- 
cated upon a large fleshy connective, as in Bignoniaceat, not oscil- 
latory, lunulate, and opening by a hippocrepiform fissure, and there- 
fore almost one-cclled, as in Myoporaceee-, the ovarium is seated upon 
a five-lohed fleshy disk, which never occurs in the latter family, though 
constant in Bignoniacece ; it is completely bilocular, with about six 
ovules in each cell, suspended and attached by a ventral thread to a 
distinct flat dissepiment, and arranged in three superimposed pairs 
upon its opjmsite faces, in two lines punillel with the axis, a structure 
which offers a marked character in the Bignoniacecr, and unknown 
in the Myoporacetp ; of these twelve ovules, all become abortive 
with the exception of one ; the fruit is therefore 1 -locular and mo- 
ttospermous, presenting an osseous nut, with four deep furrows in 
the apex, and divisible to the base along these strioc into four valves, 
two of these sutures being more easily separable, und always corre- 
sponding with the margin of the persistent dissepiment, which is 
|)res6ed against one side, and which distinctly exhibits on both faces 
its several abortive ovules, the ripened seed filling the whole capacity 
of the nut. In Myoporacece, whether the nut be 4-celled. or by abor- 
tion 2-locular, the intervening space is always solid, and perfectly 
indehiscent, leaving small circular cells, surrounded by thick 
ligneous walls, without showing any marks of division ; there is no 
analogy whatever l>etween this structure and that of Oxycladnn, 
The absence of the alary expansion of the testa, so common in 
Bignoniace^t is urged as a reason for excluding this genua from thiit 
family, but the argument is not valid, where as in Oxydadm only 
one of the ovules becomes impregnated, and where it is thus left at 
full liberty to acquire the size and shape of the whole space of the 
eell. The want of wdngs in the seeds occurs however in other 
Bignonimeous plants; for instance in Spathodm of Palisot de 
Beauvoifl, from which all the species from the New World referred 
to that genus have been rightly separated by Cliamisso under the 
nsuie of JboHchandra* Mr. Miers has also found in Brazil another 
Bign&nidceme genus, Adenocalymna, the carpological characters of 
u^hich are yet uudescribed, which has a cylindrical, capsular, 2-ceUed 
fruit, containing several large, Buck, angular seeds, attached by a 
< large hilum to the broad dissepiment, and without wings. In 
Atgytm the seeds are likewise apterous. The lost consideration as 
regards O^dadm is not the least important ; its seeds are exaibu- 
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minous, aa in Bignoniacem, whereas in those of the Myoporaceet the 
embryo ih always contained within albumen. 

After the comparison of these several circumstances, the author is 
unable to perceive the existence of any marked affinity between 
OiFycladuB and any genus of the Myoporaccoi, iind therefore sees no 
reason to alter the conclusion at which he formerly urnved, that iliis 
genus, although deviating from the usual form of its fruit and seed, 
bears in every essential respect all the characteristic features of a 
member of the family of the Btynonincae. It is not however in the 
singularity of the large ffeshy cotyledons, or the wingless state of 
the seed, that Oxydadus is remarkable, for Mr. Miers has shown 
tliat these occur in other genera of the Biynoniact (r ; its peculiarity 
consists in the development of only one of its many ovules, and in 
the shape of its cotyledons/ which m most other instances are 
deeply cordate, or almost bipartite at each extremity, with the 
radicle placed between the lobes ; in this genus, however, they are 
entire, oval, and plano-convex ; in RhUjozum they are likewise 
ffeshy, orbicular, and entire. 

The limits of many genera of Bignoniacefc appear, Mr. Miers 
adds, ill-defined, and the chai’acters derivable from the seeds much 
neglected. Fenzl and DeCandolle have done much in extending 
our knowledge of the family, but the subject still requires farther 
investigation, for he has observed many singular deviations from 
recorded structure that have not yet been noticed. Should it be 
found desirable to class Rhigozum with OxydaduB, the character 
suggested for this tribe in his former paper would require modifioa** 
tion. In that of the Cresceniiem, this name ouglit to he ea}>{>ressed, 
and that of Tbmecictf substituted, with the same character there 
indicated : all the genera of this section of DeCandolle's Prodrorous 
strictly coincide with the Bignoniacem in their completely 2-lucular 
ovarium, and in the development of their ovules on the surface of 
the dissepiment, and they agree also with the genus Bigmnia in the 
form of their embryo : Crescentia and Kigelia, however, present 
characters wholly at variance with the Order, because ci their 
parietal plaoentation. He is not. however, persuaded of the pro- 
priety of establishing a separate order for these two genera, wMoh 
has been done upon high authority, when they might so well form It 
good tribe of the Cyrtandrai e e. Crescentia, with its large amygdaloid 
embryo, does not differ more widely from the Cyrtandracene, than 
Adcnccalymna does from Bignmia : in habit and in floral structure 
the two last-mentioned genera are scarcely distinguishable. 

BOTANICAL SOCIETY OF fiBINBUKGB. 

July 13, 1834.— Professor Balfour, President, in the Chair. 

The following papers were read : — 

1. Notice of a new species of Caw/erpe,” by R. K. Oreville, 
LL.l). &c. This paper will bo found in the * Annals ' for September, 
and in the Sooietjr’s Transactions. 

Professor Edward Forbes remarkedt that the plant resembled 
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the marine CmlerpiteB more than my other deaoribed hy Biou|paiart4 
The genus was interesting, as embracing the Prasium of Anstotle» 
which, until recently translated either a Leek or an Onion, was now 
known to be Caulerpa proli/era, a Mediterranean species, 

2, ** On the Analogy between the Processes of Reproduction in the 
Plant and in the 11) droid Zoophyte/’ by Professor Wyville Thoni' 
$on. Dr. Thomson stated that the term ‘‘ Zoofdiyte” had been ori- 
ginally applied to indicate an intermediate position which these beings 
were supposed to hold between the animal and vegetable kingdoms ; 
that subsequently their animal nature had been completely made 
out ; and that the old term Zoophyte had then only been retained as 
an innocent remnant of the superstition of those dark .ages; that 
latterly, however, some strange analogies had been made out between 
the mode of growth of Zoophytes and of the higher tribes of idauts, 
which seemed to indicate tliat they had some right to their old desig- 
nation ; that when tliere was a strong tendency, as in Zoophytes and 
in Plants, to the indefinite multiplication of similar parts, there was 
a leudency likewise to the development of these parts aecordmg to 
the same laws. He alluded to the union iu these liiilefinitely repeated 
parts of the functions of respiration and osbimilaticm in both tribes ; 
to the tendency to spiral arrangement of parts of the mdypidom ; and 
to the formation of corpuscles bearing ova, and whiem are due to the 
modification or compression of ordinary branches with their buds. 
Dr, Thomson said that he bad had opportunities of observing tlie 

E rocess of reproduction in several species of the gemis Campanui^xria ; 

e described the peculiar reproductive process in this family, which 
has been called an alternation of generations,” and alluded to the 
discovery by Schultze of male individuals of the various species form- 
ing capsules containing spennatosoids. He believed tnat he had 
been able to make out distinctly three varieties iu the development of 
the medusoids in three Sfiecies of Cofttpanularia (yelatinosa, yenu 
culata, and valubilia). In th^ first, the capsule of the female indi- 
vidual first appears with a free hollow rod in the centre, like the free 
central placenta in the Primulacea, This rod is covered by a par- 
tially developed membrane. After a time, a roun4 mass pullulates 
from this rod beneath this membrane. A communication at first 
exists between the canal iu the centre of the rtwl, and this globe ; 
this communication is at length closed up, and the projection assumes 
the form of a true ovarian ovum with a distinct germinal vesicle* 
The germinal vesicle then disappears, and is gradually replaced by 
a mass of embryo celb. This mass shows very well the usum process 
of merismatic aivisiou. It afterwards becomes developed into a free 
ciliated embryo, which fixes closely to a solid body and is quickly 
developed into a polyp. The contents of the male capsules are 
formeo almost in a like manner, only the original spherical bodies 
become filled with a substance resembling foviUt, which escapes into 
the vrater, without any secondary embryonic formation. In the 
seeond species, the embryo is not developed in the capsule, but a 
mass which Dr. Thomson regarded as homologous with l;ite ** ovum” 
an the former species, is extended from the mouth of the capsule, in 
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the form of a hall-developed rrtedusoid, never becoming detached, 
but forming the embryo in that position. In the third species, the 
medusoid was completely developed, and escaped freely into the 
water. Certain points of rescmblanct*. and their single mode of 
origin, left no doulit in his mind that the medusoids in the (*a8e of 
C. colMlU were only a more highly developed form of the “ ova ** 
observed in C. <jelatino«a, the extreme fonns connected bv the nnde^ 
veloped medusoids of C. geninflnta. It is possible that these three 
forms of reproduction may not be characteristic of the three species, 
but may be common to thorn all under certain modifying nreum- 
stanc(‘8. Dr. Thomson then mentioned the distinction so broadly 
drawn between the ‘‘ ovurr»,’* the product of the true generative 
process, and the gemma or bud. He suggested that the ovum might 
be perhaps considered mcne properly a gemma separated from the 
parent, and capable of attaining a greater or less development, and 
that the definition now generally applied to the ovum might be 
attached to the embryo in its early stages. 

The conclusions to which the author seemed inclin(»d to arrive, 
were, — 1. That the medusoids were, in their least developed form, 
closely allied to the ovarian ovum in the higher animals. 

2. That these medusoids, thus resembling the ovarian ovum, might 
be considered as being produced by a process of gemmation from the 
parent, and that as free gemmee they had the power of attaining a 
considerable degree of development in some species. 

3. That these medusoids closely resembled the ovules in plants in 
their structure and in their mode of development, and that, like ovules, 
they were sometimes entirely absorbed by the growing embryo while 
within their capsule, and were sometimes extruded from the capsule 
when the embryo was extremely small (or even before impregnation?). 
This property they of course possess in common with the ovarian 
ovum in higher tribes. 

Dr. G. Johnston of Berwick stated, that he differed fhim Dr. 
Thomson in regarding the development and reproduction of Zoophytes 
as indicating an analogy with these processes in plants. 

Professor Edward Forbes said, that Dr. Thomson's paper referred 
to some of the most debateable points in Ecology, ana that this was 
not the place to discuss them. He thought that Dr. Thomson liad 
not kept in view the difference between analog and homology, in 
drawing a comparison between the Eoophyte and the plant. 

3. Notes of a Tour in SwitEerlanci,” by John Sibbnld, Esq, 

4. Notice of the Discovery of Hitrockhv Itorenlis^ near Thurso/^ 
by Robert Dick, Esq. Mr. Dick stated, that at "about ten minutes’ 
walk from the town of Thurso, there is, bv the river-side, a farm- 
house known by the name of the Bleachfiefd, opposite to which, on 
the eastern hank of the river, there is a precipitous section of boulder 
clay ; opposite to the clay cliff, and fringing the edge of the stream, 
any botanist can, in the last week of the month of May, or in the 
first and second weeks of June, gather 50 or 100 specimeuaof Siero- 
chM horeuHo. Passing upwards along the river bank, and at rto 
great distance, there is another clay cliff, where a few hundreds ^ 
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may likewise be gat. It also fringes the edge of the 
river. But the plant must he looked for at the time indicated ; for 
by the third week of Jutie, the heauty of HieroMo'^ has passed away, 
and by the first week of July the herbage has become so rank, that 
the Holy Grass, now ripe, end turned of a silky brown, is completely 
hidden from view. Farther up, between Geize and a section of 
boulder clay a little below Todholes, tlie plant may likewise be picked 
in hundreds. IJierochlo^ has never failed to appear in these localities 
for twenty years.*' 

5. On the occurrence of ‘Cinchonaceous Glands* in GaHacem, and 
on the relations of that Order to Ctnchjjutfr<e,** by TVlr. G. Lawson. 
This paper will be found in the ‘ Annals * for September, and in the 
Society's Transactions. 

(i. “ Notes of a Trip to inchkeith and Inehcolm,*’ by Professor 
Balfour. The Professor found upon Inchkeith 132 flowering plants 
and 6 ferns t on Inchcohn he saw 1(50 of the former class of plants 
and 4 of the latter. 

The following were the })nncipBl plants found on Itichkcith; — 
Sinapu niyra^ Cochlearia danica^ Geramum pratefUte^ Conium macu* 
latuuit Haloscinn uroUcttnii Smihucus {mgra rar.) faeiniata, Silybum 
mariammt (Jarduu^ aranthoides, hSenemo mscoifus, llyoscyamtis niger, 
Jjinaria, Cymbafaria, Marrubium vulgare^ Habenaria viridiu, Carex 
dUtans and mtlpwa^ and Sclerockloa maritima. 

On Iiujhcolm : — Cochlearia datuca^ Papuver «omn?/crwm, Cheiran- 
thus Cheiri, Dipaaeus sylvestris, Haloscias acoticum^ Ilyoseyamus 
nigeTf and P&rictaria erccta, 

7. '^Observations on the Morphology of Pines,’* by Professor 
M'Cosh. 


MISCELLANEOUS. 

On the Coenurus cerebralis of the Sheep, By Dr. KOchunmicister*. 

On the 6th January 1834, at 8 o’clock in the evening, and on the 
7th January, at 1 1 o’clock in the forenoon, I gave some mature pro- 
glottides of the Tixnia cosnurus of the dog to six lambs of from six 
to nine months old» taken from three different flocks, which were not 
Bubject to vertigo. On the 20tb January^ the animals exhibited the 
first symptoms of venigo. They were tlien successively killed, and 
presentea the following pheenomena on examination. 

On the seventeenth day after introduction, from twenty to thirty 
vesicles {C^nuri) inhabited the surface of the brain ; the substance 
of the orain was hollowed into galleries, as though a Sare^tes had 
been forming its pasa^ ; the vesicles were still free and without 
eiivelopes> and of the size of & grain of millet. 


^ The experimeiits here detailed were mode provioualv to those of 
Prof. Van Beneden, of which yyt gave a notice in our last Number. The 
proglottides employed by the learned Professor of Louvain, were derived 
worn Tbeitias pmueed from the CixnuH obtained in these experiments of 
Dr. KfleheAmeister. 
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On the twenty-fifth day the vesicles were Iflrjjer. On tlie twenty- 
sixth day they were of the size of a lentil ; the envelope began to be 
formed and the first traces of heads appeared. 

. On the tliirtieth day, the heads, under the form of tubercles, were 
visible to the naked eye. On the thirty-eighth day the eminences 
appeared more distinctlvon the surface, and the heads exhibited signs 
of their suckers and hooks. Towards the forty-fifth day the Cwnuri 
were of the size of a beau, and the cavities in which the heads are 
lodged were formed. 

Besides the brain, the heart, the eesophagus, and the diaphragm 
of some of the lambs also contained encysted vesicles ; but these are 
not the Cystieercua ff^mirofUs, as I was at first inclined to think with 
M. Leuck art, —they are strayed and aborted worms. 

The following is the result to which my researches have led ; — The 
adult Cocnvri live and become developed in the intestine of the dog, 
forming the Taitiia which has liithcrto been confbunded 

with the TfBftio aerrata. 

The malady known as the turn-aick^ aiaygers or vertigo is propa- 
gated in the following manner : — The shepherds cut off the heads 
of the sheep affected with this disease and throw them to the dogs, 
which swallow the Ceenuri along with the brain, and these Ccenuri 
give rise to Tsenias in their intestines. As the Comnri sometimes bear 
as many as 300 heads, and each head (scale ji) can produce a Teenia^ 
It will be easily imagined that these worms must multiply with great 
rapidity. 

The dogs following the sheep in the meadows, pass the proglottides 
filled with eggs along with their excrements ; ana these eggs are thus 
scattered over the herbage upon which the sheep feed. 

Moist meadows are most favourable to the development of the 
malady, as the proglottides and eggs dry there more slowly. — Bull, 
de VAcad. Roy ale de Belgiiiue^ 1854, p. 306. 

On the Occurrence of Zinc in the Vegetable Organism, 

By A. Braun. 

It is well known that the calamine hills of Rhenish Prussia and 
the neighbouring parts of Belgium imssess a peculiar flora ; msitare 
to these regions are particularly surprised by a species of violet 
allied to Viola tricolor, which unfolds its beautiful yellow fiowers in 
uninterrupted profusion from spring until the end of autumn, and is 
known in the neighbourhood of Aix as the Calamine violet, or in 
the dialect of the district Kelmesveilchen.'' This plant has been 
described by Lejeune in Ins Revue de la Flore de Spaa as a 
distinct species under the name of Viola calaminaria, but he has 
since characterized it (Comp, Flora Belgica) as Viola lutea. Smith* 
Koch and other authors have also rightly considered it os a variety 
of V, lutm, Smith {grandiflora, Huds.), a species principally distin- 
guished from V, tricolor by its filiform suWrraneous runners* by 
means of which it survives the winter. In its habits it is remarkably 
distinct from the ordinary Viola hltu of the Alps, as well as from 
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the form of this plant occurring on the liigher Vosges on granitic 
and syenitic soils (described by Spach as Ffofo elegans) ; its stem 
being more procumbent and repeatedly branched at the base, and 
the flowers being generally smaller. I will not, however, express 
any further opinion as to whether this violet may or may not be a 
distinct species, for the violets of the same group as F. tricolor pre^ 
sent so many difficulties to systematic botanists in consequence of 
their extraordinary vaiiability, that it is difficult to find the middle 
course between the union of them all under one name, and the 
establishment of a multitude of species. Many other plants grow 
in company with the Violu calaminaria, which, although in this 
district peculiar to the calamine hills, nevertheless grow in other 
localities in soil free from calamine* 

The colour of the flowers of the Viola Ivtea of the Alps and 
Vosges varies from the darkest violet to tlie purest yellow, whilst 
the flowers of F. calaminaria, at least in the neighbourhood of Aix, 
are almost always yellow. On the borders of the calamine district 
specimens are met wath here and there with pale violet, or bluish, or 
mixed blue and yellow flowers, which have been regarded by Kalten- 
boeb as hybrids betweeu this plant and the F. tricolor, which cer- 
tainly occur on cultivated land in the neighbourhood. But I have 
also seen a specimen of the true F. calaminaria from the calamine 
region of Westphalia which is of a dark violet colour. 'ITie plant 
when cultivated in gardens is said to change and become like the 
common F. tricolor. 

The connexion between the occurrence of the F. calaminaria and 
the presence of calamine in the soil, which is »o constant that even 
mining ex{)crimcnts have been undertaken with good results from 
the indications furnished by this plant, induced me, when in Aix, to 
urge M. Victor Monheim of that j^lace, to examine the plant 
especially with reference to its containing zinc. He afterwards 
sent me the following account of a chemical investigation of the 
plant, performed in his laboratory and under his eye, by M. F. Bel- 
lingrodt, which 1 give in the latter gentleman’s own words : — - 

•‘The plants, some of which were still in flower, were collected 
in the month of October on the Altenberg and in the immediate 
neighbourhood of its large zinc works. To get rid of adhering 
earth completely, the fresh, uncut herbage with the roots w^as 
washed with water, until, when macerated for sixteen or eighteen 
hours with water containing muriatic acid, it gave no inoi*pnic 
matter to tlte dilute acid. The whole was then finely chopped and 
digested on the vapour-bath for twelve hours with water and mu- 
riatic acid; the vegetable matter was separated from the extract, 
and this treated wi& chlorate of potash. The addition of an excess 
of ammoiria to the decolorized extract, now produced a precipitation 
of alumina, organic xuhstaaces, and partially of the iron. 

The precipitate produced in the filtrate by eulphuvet of ammo* 
nium was dissolved in muriatic acid, oxidized by nitric acid, and 
^ iron then completely separated by ammonia. A portion of thf 
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filtered duid was boiled with solution of potash, when traces of man* 
gnnese were precipitated. Solution of sulphuretted hydrogen then 
rendered the presence of zinc in the filtrate quite evident. 

'* Another portion of the fluid filtered from the iron precipitate 
was precipitated at once by sulphuret of ammonium* the dried pre* 
cipitatc calcined in a platinum crucible, moistened with nitric acid, 
again calcined, and then treated with dilute acetic acid ; the zinc 
was precipitated from the solution in acetic acid by solution of 
sulphuretted hydrogen. 

** From another portion of the herb, freed from external impurities, 
the juice was expressed, ami the presence of zinc in this was also 
distinctly proved by the above process.** 

This metal must therefore be added to the eighteen elements 
hitherto known to occur in the vegetable organism. — PoggendorfF’s 
Annalen, vol. xcii. p. 175. 


Notes on the Bovine uinhnals of the Malay Peninsula, 

By Windsor Earl, 

1 . The Sapi, or Wild Ox of the Malay Peninsula, was scsrcely 
known to exist until 1850, when Dr. Oxley, and a hTinting-party 
from Singapore, killed a young cow on the banks of the Muah Rivet. 
He described it ns 6 feet 2 inches high at the shoulder, from hobf 
to dorsal vertebrse ; back curved, highest almut the centre. Horns 
small, curved inwards, white, tipped with black. Forehead flat, with 
tuft of long hair, large in the bulls. Hair smooth and silky. Colour 
brown, with white about the feet. Mane 2 inches long, running along 
the entire back. No dewlap. The bulls are from 7 to 7\ feet high. 
The flesh is described as delicious. Calves could be obtained with a 
little trouble, but I suspect it would be diihcult to get a full-grown 
animal ; but he would be worth something if eaugbt. 

2. The Saladang, another species of wild cattle, is even less known 
than the Sapi, as no specimen has yet been shot by European#. It 
seems to me to be a sort of Bison, or Bos Gaurus, The males ane 
10 feet high at the shoulder, and they are altogether fiercer and 
more formidable than the Sapi, but not so gTacefiil. In my opinion 
it would be worth while for the Zoological Society to send a main out 
expressly for the purpose of bringing home specimens of these two 
beasts. The Muah River, where both varieties abound, would be the 
best spot to seek them ; and Inch! Basow, a Malay chief who takes 
great delight in hunting, would soon procure live specimens of eadh 
at a small expense. 

3. The Water Buffalo does not seem to be known in England, 
although it is common all over the Archipelago. The larger speci- 
mens stand 7 feet at the shoulder, sometimes more. Bwel very 
large. Legs short and strong. Skin black and wrinkled, and almost 
hairless, like that of the Elephant. It is amphibious, and has been 
known to swim across straits as wide as the Channel at Dover ; in 
fact, the way the head is set on the body, with the nose up, and the 
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horns Iving along the back, shows that it is more adapted for the 
water wian the land, although it is an excellent draught animal, and 
at Singapore supplies the pl^ce of the Elephant. 

4. The Domestic Ox of Bali and Lombok, a large, sleek, thin- 
skinned species, as graceful as the Antelope. This would be very 
much admired in the Gardens. Specimens can be obtained at Sin- 
gapore, but it would be better to get them from Lombok, whence 
ships now come direct to England with cargoes of rice. Mr. Lange 
of Bali Badong (merchant) wouhl, I have no doubt, forward speci- 
mens at a trilling cost.— -/Voc. ZooL Soc, Feb. 8, 18i>3. 


METEOKOLOOICAL OBSERVATIONS FOR AtTG, 1854. 


Chimhk . — August 1 . Cloudy ; clear. 2. Clear : very flue : heavy rain at night. 
.1. Overcast : rain. 4. Overcast : heavy rain. 5. Rain : overcast. 6, 7. Overcast i 
clear, 8. Very fine. 9. Fine ; overcast ; very clear at night. 10, 11. Very fine. 
12. Densely clouded : very clear at night. 13. Very fine. 14. Cloudy : very fine : 
clear. 15. Very clear: cloudy : clear. 16. Fine : overcoat. 17. Fine ; rain : very 
clear. 18. Fine; cloudy. 19. Very clear. 20. Cloudy and fine. 21. Overcast. 
22. Cloudy and fine ; clear. 23. Overcast : rather boisterous, with rain. 24. Fine : 
cloudy and i>6isterous : fine. 25. Fine. 26. Exceedingly fine. 27. Very fine : 
overcast. 28. Very fine, 29. Very hot. 30. Cloudless and very hot, with dry 
air, 31 . Very fine. 

Mcau temperature of the month 60®-70 

Mean temperature of Aug. 1853 59 '69 

Mean temperature of Aug. for the last twenty-eight years... 62 *03 
Average amount of rain in Aug 2 47 inches. 

Boff^on. — Aug. 1, 2. Cloudy : rain a.m, and p.m. 3. Cloudy. 4. Cloudy ; 
rain A.M. and p.M. 6- 9. Cloudy. 10, 11. Fine. 12, 13. Cloudy. 14. Cloudy: 
rain p.M. 15. Fine: rain p.m. 16. Fine, 17. Cloudy: rain pm. 18. Cloudy. 
19. Fine. 20. Fine: rain. 21. Cloudy: rain a.m. 22. Fine: rain, with 
thunder and lightning p.m. 23. Cloudy. 24. Fine : rain p.m. 25. Fine. 26, 
27, Cloudy. 28—30. Fine. 31. Cloudy. 


Smdftfick MaruKt Orkney, — Aug. 1. Fog a.m. : drizzle p.m. 2. Bright a.m. ; 
elear p.m. 3,4. Cloudy a.m. and p.m. 5* Damp a.m. : drizzle p.m. 6. Cloudy 
AfM. : drizzle p.m. 7. Cloudy a.m. : damp p.m. 8, 9. Cloudy a.m. : drops p.m. 
10. Cloudy A.M. : clear, fine p.m. 11, Bright a.m. ; bright, fine p.m. 12. Cloudy 
A.M. : showers p.ic, 13. Showers a.m. : clear, fine p.m. 14. Cloudy a.m. : rain, 
thtinder P.M. 15. Bright a.m. : cloudy p.m. 16. Bright a.m. : clear p.m. 17. 
Bright, fline a.m. i clear, fine f.m. 18. Cleai'. fine a.m. : cloudy p.m. 19. Cloudy 
A.M. i showers, aurora p.m. 20. Bright a.m. : cloudy, flue f.m. 21. Drops a.m. : 
showers p.m. 22* Showers a.m. : efouify p.m. 23. Rain, cloudy a.m. ; showers 
P.M. 1^4. Showers a.m. and p.m. 25. Cloudy a.m. and p.m. 26. Drizzle a.m. : 
cloudy P.M. 27. Damp a.m. : cloudy p.m. 28. Cloudy a.m. and p.m. 29. Cloudy 
A.M.: rain p.m. 30. Showers a.m. and p.m. 31. Showers a.m. : cloudy p.m. 


Mean femperaiure of Aug. for twenty-seveu previous years . 64^*99 

Mean temperature of this month 55 *06 

Mean temperature of Aug. 1853 55 *98 

Average quantity of rain in Aug. for fourteen previous years , 2 99 inches. 



M^ewniogieal OhservaHons made by Mr. Thompson at the Garden of the Horticultural Society at Chiswick, near Hondon ; 
by Mr, VesU, at Boston i and by the Rev. C. Clouston, at Sandurtck Manse, Okknxt. 
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XXIX. — Contrihufion/t to the Natural History of the Tnfusoria, 
By A. Schneider*. 

[With a Plate.] 

1. On Polytorna Uvella. 

Polyioma Uvella is given by Ehrcnbcrgt as the only species of 
the genus Polyioma, and characterized in the following words : — 
'^Animal e familia Monadinorum, ocello destitutum, ore tcnni- 
nali truncato, ciliis aut proboscide subtili flagelliforme duplici 
instmcto natantibus solitariis antico, diyisione spontanea decus- 
sata et imperfecta, multipartitura in Mori fortnam enascens, deiu 
partituin et altera vice solitarium/' In a subsequent passage he 
adds — ‘^With regard to its organization the polygastric alit 
mentary organs appeared distinctly. Besides these I perceived a 
larger contractile vesicle, which did not belong to the nutritive 
apparatus, and which appeared to be connected with the male 
iiescua! organs. Lastly, a large, free, white spot in the anterior 
of the body, the outline of which could not he made out 
distinctly, but Which pressed the stomachal sacs towards the 
hinder extremity, led to the supposition that a seminal gland 
exiated in that place.^^ After repeated "failures he succeeded, 
but only by employing a magnifying power of 6-800 diameters, 
in seeing the little sacs of the posterior portion filled with indigo. 
Dujardin, apparently, has never examined Polytorna himself, as 
he could not repeat Ehrenberir^s observations upon its mode of 
division end I am unadquaitited with any subsequent obser- 
vations upon this creature. 

« Tmudatad tom Mtaier*t Amhiv, 1854, p. m. 
t Die Iiihtarien als volkommene Ormuttsmea, p. 24. 
t Dujsrdin, Hitt. Nat. Inmtoires, p. 278. 

4m. ^ May. N. Hist 8er.2. Fo/.xir. 21 
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As it appeared desirable that we should be better acquainted 
with the mode of division of Polytoma^ I have made a series of 
observations upon this elegant creature, the results of which will 
be found in the following pages. The material for the investi- 
gation is easily obtained. Polytoma Uvella is to be met with in 
eveiy puddle, in rain-water tanks, &c., and its rapid increase 
may readily be effected, by the putrefaction of animal or vege- 
table matters. 

Polytoma Uvella is of an oval form ; it is from to of 
an inch long, and about half that width. At one end, wmieh, 
with Ehrenberg, we will call the anterior extremity, it bears two 
filaments as long or longer than the body. When the living 
animal is examined under a magnifying power of 300 diameters, 
the body appears to be bounded by a sim])le outline. But in 
many instances, and especially when a large specimen can be 
found at rest, it may be seen that the internal substance of the 
body is surrouTided by a thin and perfectly clear membrane, 
from which it is separated by a distinct space. When the in- 
vesting membrane is more closely attached, its existence may 
always be demonstrated by the employment of reagenta to pro- 
duce the contraction of the substance of the body : chromic acid 
and solution of iodine in chloride of zinc ai’C the best substances 
toemploy,the latter cspecially,a8 it at the same time communicates 
a brown colour to the intern^ sac (PL XI. fig. 2). Under cer- 
tain circumstances, the investing membrane divides into nainute 
granules, assuming when viewed from the side a regular neck- 
lacedikc appearance (fig, 8). A reproduction of the membrane 
then takes place. The substance of the body is perfectly clear, 
with the same refractive profiertiea as that of Amieha, About 
the middle lies a clear, globular nucleus, surrounded by a nar- 
row, reddish halo. Dilute acids render this moi*e distinct. At 
the anterior extremity, close to the margin, there are two reddish 
vesicles, the contractions of which may easily be recognised in 
individuals in a state of repose. The hinder extremity always 
contains a mass of granules, with dark outlines, which are not 
altered by acetic acid. ‘ A weak solution of iodine in iodide Oft 
potassium gives them a deep blue colour, generallv verging upon 
black, as it is difficult to hit the right quantity of the reagent to 
be added. The fine blue colour is better attained by the addi- 
tion of diluted solution of iodine in chloride of zinc, m with this 
the granules become slightly liquefied, and when left standing 
for some time even form a blue paste. Muriatic and sulphuric 
acids also dissolve them, so that the subsequent addition of 
iodine gives the whole body a blue colour. When the putrefac^ 
tion of the infusion is going on very rapidly, the granules fill the 
entire body. They are not arranged in balls like the nutritive 
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mattar in the bodies of other Infusoria^ and it is by no means 
probable that they are taken in from the exterior. Besides the 
two contractile vesicles^ single, non-contractile, reddish vacuoles 
are seen scattered through the substance of the body. 

The starch-like granules are often converted into an indigo- 
blue pigment, which is then partially disM)lved, and colours the 
whole parenchyma. Such specimens as these still retain the 
power of division, so that there can be no doubt as to their iden- 
tity with Polytoma Uvella, Individuals were also frequently met 
with of which the substance of the body w^as of a uniform 
green colour, but which in other respects agreed exactly with 
Polyfomn, 

Deviations from this normal form t\ever occur singly in 
the same vessel, but always make their appearance simulta- 
neously in a great number of individuals. Certain peculiarities 
of their abode appear therefore to have an influence upon the form. 
Very compressed forms are rare. However, it not unfrequently 
happens that whdst the investing membrane retains its normal 
form, the substance of tbe body is not equally distributed in its 
interior. Sometimes it lies to one side, so as to fill only half 
the interior of the sac ; sometimes it is entirely collected in the 
anterior, and sometimes in the posterior extremity ; in the latter 
case it is connected with the anterior extremity by a slender fila- 
ment (figs. 13 & 14). In infusions in which fermentation has 
long ceased, and which contain a large quantity of brown 
humus-like matter, but very small portions of nitwigenous sub- 
stances in solution, the two last modifications of the parenchyma 
are most frequently met with. At the same time the starch-like 
granules disappear, the substance of the body accjuircs a darker, 
tiitty outline, and finally disappears, with formation of the well- 
known large vacuoles. 

The movements of Polytoma are the same as those usually 
ascribtE^ to organisms furnished with two filaments. Whilst in 
motion theiilaments are always in front, the animal rotates upon 
iti» axis, and this again describes circular vibrations upon a cen- 
tral point. If a movement in the opposite direction is taking 
place, the animal is endeavouring to turn the anterior extremity, 
and until this is effected, it swims backwards^ When a drop of 
the infusion has been left for a few minutes upon a glass plate 
covered over with a piece of thin glass, a considerable number of 
the apimaia will be found attached to both glasses by their ante- 
rior extremity j the fihsitnents are free, and it is probably by their 
vibration that the hinder extremity is made to osoiUate in the 
dii^tion of the plane of the two filaments. They collect in the 
•ame manner in crowds upon aquatic plants, as well as upon the 
aidea of the vessd containing them. Their mode of attachment 

21 **' 
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is still anintelligible to me. In any case some contrivance for 
this purpose, however simple, must exist either between the two 
6lamentR, or at tlie side of their points of issue from the mem- 
brane. 

Rq)roductim. 

During the swarming state a division of the substance of the 
body goes on uninterruptedly, at all hours of the day. The dif- 
ferent stages of this process follow one another with greater or 
loss rapidity in projiortion as the eonditions of nutrition are more 
or less favourable. Soon after the commencement of fermenta- 
tion in an infusion, the rate of increase attains its maximum ; it 
then diminishes as the fermentation ceases, the offspring at the 
same time undergoing a diminution of size. 

The comment ement of the process of division is indicated by 
the uniform distribution of the granular substance. A constric- 
tion of tht* substance then takes place, usually commencing on 
one side ; by this the body is divided into two parts, which arc 
still enclosed in the uninjured investing membrane. Bimulta- 
neoualy with, or perhaps before the completion of this bisection, 
the nucleus also divides (fig. 3). Although no constriction of 
the nucleus was c nct noticed, nothing certainly was observed to 
contradict tlie su])position, that the second nucleus was produced 
in this mamner. The two lialvcs then become constricted fi’om 
their surfaces of eontaet, in such a manner that the constriction 
of one half crosses that of the other at right angles (fig. 4). To 
every depression thus produced on the one side there is a corre- 
sponding elevation of the other. The quadri section (figs. 4 & 5) 
then takes place suddenly as if by cutting, and without any ap- 
pearance of a circular constriction, each portion containing its 
proper nucleus, Tlie divisions now aeqiure an oval form, and 
arrange themselves in such a manner that the ends of the pos- 
terior pair, which are turned towards the middle, alternate with 
those of the anterior pair in the same place (fig. 0). In very 
favourable circumstances (as for instance, at the commencemetit 
of fermentation), a third division into eight parts takes place^ 
each division being still furnished with a nucleus. As a general 
rule, however, the young individuals acquire filaments soon after 
the quadrisection, and move about in various directions within 
the investing membrane, until this bursts, and the young, which 
arc exactly like the mother except in their sraalW siae, are set 
free. In favourable circumstances the empty membrane i^emains 
with the two filaments. After the division of the substance into 
four or eight parts, the investing membrane is always visible 
without the employment of any merits. This has not escaped 
Ehrenberg (foe. cii, and tab. i. xxxii.); he explains the appear^^ 
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ance as a consequence of a superficial constriction. The fila- 
ments of the parent always appear to be connected only with one 
of the young individuals, although this is less distinguishable in 
the present mode of division than in that about to be described. 

In this the quadriseotion takes place in another manner. 
After bisection, the two portions shift their position in such a 
manner, that the surfaces of contact form a distinct angle with 
their original position. If this change of position be but trifling, 
the quadrisectioD goes forward nearly in the manner just de- 
scribed, and the arrangement of the developed young only difiers 
as far as is rendered necessary by this change of position (figs. 11 
& 12). But if it be more considerable, the new surfaces of divi- 
sion run parallel to each other and nearly perpendicular to the 
surfaces of contact of the two halves. The position of the young 
individuals is then completely different from that stten in the pre- 
ceding case ; all four lie parallel to each other, with their longitu- 
dinal axis oblique as regards the axis of the whole (figs. 9 & 10). 

This difiFercnce may perhaps be explained as follows : — each 
portion has a tendency to acquire an oval form, so that soon 
after the bisection the anterior portion extends itself posteriorly, 
and the posterior towards the front. When sufficient time has 
not elapsed for the one dimension to predominate over the other, 
the quadrisectioii takes place as in the former case ; but when, 
on the other hand, one dimension has become predominant, the 
division into four takes place in accordance with the same law as 
the original division into two. 

The method of division fii*st described is always met with in 
the early periods of an infusion, which are most favourable to the 
development of the creatures. Towards the end the latter mode 
alone occurs. This phsenomenon was so remarkable, that on 
the first occasion of my examining an infusion towards the close 
of its action, I imagined that I had at first misunderstood the 
mode of division. 

Under certain circumstances the individuals pass to a state 
of rest. They are then completely filled with the starch-like gra- 
nules, so that the nucleus only appears as a reddish spot. The 
substance of the body becomes spncrical, and invests itself with a 
membrane which is frequently of considerable thickness (fig. 7). 
Ip this state I have never observed them to undergo any divi- 
sion or any other change, and when dried the cysts still retain 
thoir contents, When clear water is poured over them they do 
not return to li% but would probably do so in a fermenting 
infusion, 

The mode in which the swarming individuals arrive at this 
atate of repose appears to be as follows. The filaments ai'e gra- 
dually shortened, their substance collecting at the (ive extremity 
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in the form of a small knob, until at last the filiform portion en- 
tirely disappears, and in place of the filaments, two vesicles are 
seen at the anterior extremity of the investing membrane (fig. 15)» 
I have observed a similar eoiitractibility of the substance of the 
filaments in a Bodo vrhieli is most nearly allied to Bvdo grandis, 
Ehrbg. As this possess(‘s not three filaments only, as seen by 
Focke (Ehrbg. p. 34), but often as many as five, the vesicles pro- 
duced in this manner cannot easily be overlooked. 1 cannot 
however state with certainty, whether all the individuals which 
undergo this change invest themselves with cysts. When in- 
fusions containing Polytoma are dried slowly, individuals with 
tlu* vesicles just described are found in the deposit, but no cysts, 
and it is not impossible that such individuals may assist in the 
continuation of the species in some other way. 

Nearly allied to Pohjtoma is the Chlorugimum euchlorum of 
Ehrenherg *, which consists of a firm, transparent, fusiform in- 
vesting membrane, with which 1 was not able to obtain any re- 
action for cellulose. Its interior is filled with a homogeneous 
green mass, which is generally somewhat rounded behind j the 
green colour disappears in front, wdicre the mass is distinctly 
connected with the filaments inserted in the apex. In the middle 
there is a transpanmt, round nucleus, the reddish halo sur- 
rounding which IS extended in a spindle shape towards the two 
extremities. The surface of the green mass is completely covered 
with reddish spots (as many as twelve), but none of these are of 
such a fine red i*(»loiir as tlu* eye-spot of Euglma, 

Ehrenherg describes Chlorugotmm as po8S(*8sing an eye; he 
says, — The eye of Chlorogoniurn is very distinctly mai'ked, but 
very minute, so that it may easily be overlooked.’^ Unfortu- 
nately during my observations upon this creature I bad not 
Ehrenberg’s work at baud ; I cannot however call to mind that 
one of the reddish spots was unusually distinct. I could not 
discover a contractih; space ; but if this were uo larger than in 
Pohjtomoy it would requu*e uncommon acuteness of vision to 
distinguish it from the non-contractile reddish spots. Divi- 
sion takes place in the interior of the investing membrane^ in 
exactly the same manner as in Polytoma. The number of indi- 
viduals produced is never less than four, but often as many as 
thirty-two — in the latter case they are very small, but always 
resemble the parent in other respects. A spherical state of rest 
also occurs. It appears that wlu n the requisite conditions are 
present, the young proceeding from the division of the parent 
pass into this state immediately after they are set free; their 
soft investing membrane probably rendering them fitter for this 


* P. 114. tab. Yii. fig. xvu. 
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purpoue. The contractions which then take place are probably 
the same that wci*e observed by Ehrcnberg. In other respects I 
have found the fonn quite unchangeable^ and Chlorogoniummu!^ 
consequently be separated from the Astasma, amongst which it 
has hitherto been arranged. On the addition of iodine only a 
few blue granules are to be seen in the fusiform individuals ; 
the green spheres, on the contrary, which are completely filled 
with green granules, acquire a deep blue colour with this reagent : 
if the colouring matter be destroyed by means of concentrated 
sulphuric acid, the granules arc dissolved, and on the addition 
of iodine a beautiful blue colour is produced. By long keeping 
the green of the cysts passes to red. The cysts are not to be 
roused from their torpid state by the production of fermentation. 
I have, however, observed their revivification under other circum- 
stances, but my materials are insufficient to enable me to describe 
the mode of reproduction of the investing membrane and 
filaments, which would certainly be interesting. The conditions 
required for the existence of Chlorogonium are apparently quite 
different from those of Polyioma ; the former did not multiply 
abundantly in infusions until the latter had passed to the state 
of repose. 

To show how very different is the mode of division in other 
Momdina, in which the investing membrane is deficient, wc 
may refer to Chilomonas paramecmm,¥^xvh^. (p.30, tab. ii. fig. vi.). 
The form of this animal is subject to considerable variation. It 
usually presents a longish oval, broader at one end than at the 
other. At the broader end, a little to one side of the apex, 
there is a small indentation, in which the two filaments are 
placed. The interior is principally filled with round granules 
{as represented by Ehrenberg), which distinctly exhibit the re- 
actions of starch. In the hinder portion a clear nucleus with a 
reddish halo may be observed. The oval is but rarely perfect ; 
it is ^nerally flattened on two aides, and the surfaces thus pro- 
duced are even somewhat impressed in a lonmtudinal direction. 
It is to this impression, I thmk, that the reddish colour which 
makes its appearance when the animal is examined lying flat 
before the observer, is to be ascribed. I could discover no con- 
tractile space, although a reddish vesicle certainly does always 
exist in the anterior extremity ; I must, however, leave its con- 
tractibility ah undecided point. Ehrenberg mentions expressly, 
that Chiiomonas pammeetum never could be made to take in 
cdoured nourishmont, nor have I been able to observe this any 
more than with Polyioma. 

Whatever number of these animals may be observed, no trace 
of division will ever be remarked in them. Very rarely we may 
see two individuals adhering by their middle, evidently produced 
by a longitudinal division. Wc shall endeavour to explain this. 
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On close examination^ one or two reddish lines may be seen run- 
ning backwards from th(' bottom of the indentation (fig. 25), 
which might readily be taken for organs lying in the interior of 
the body. I have convinced myself, however, especially by the 
comparison of the process of division in a species of Bodo, that 
these lines indicate furrows, which gradually divide the whole by 
cutting deeper and deeper on each side. As d\iring this process 
the animal undergoes no change of form, except in becoming a 
little broader, and tlic division takes nlace along its whole 
length, the process must readily escape ooservation. The ante- 
rior end IS always a little thicker ; the furrows consequently ai^e 
deeper and more distinctly n'cognizable in that part, nith a 
suitable arrangement of the microscope, it is evident that, the 
two furrows being looked at simultaneously, two reddish lines 
are seen. It is only in rare cases, when the division has taken 
place more slowly in some particular spot, that the two »pe- 
cinK'Tis must endeavour to tear themselves free, and thus, by 
twisting in contrary directions, draw our attention to them. That 
the process of division is cflected in a similar manner in other 
Monadina, apfiears from an observation of Ehrenberg's upon 
Cryptomouas cylitidrica (p. d2) : — I saw no instance of constric- 
tion or fissation, but two individuals were swimming whilst ad- 
hering together, which might lead one to suppose that a longi- 
tudinal division from behind forwards had taken place.” And 
it is not imjirobable that the specimen represented by him on 
tab. n. fig, xix. 2, with two seminal glands (nuclei?) and two 
longitudinal lines, was m the act of division. 

The occurrence of an encysted or quiescent state in Polytoina 
cannot be considered remarkable, since Stein has made known 
the ency station of Vorikella microstoma^, and Cohn that of TVu- 
chelius Ovum, Trachelocerca Olor, Holopkrya Ovum, Prorodm 
tet'es and Chilodon uncinalusf. To this list I can add some others 
from my own observations. Siylonychiapustuluta, Ehrbg., gra- 
dually acquires a spherical form, still retaining its cilia ; the cilia 
then quickly fall off, continual little contractions take place, and 
a clear mucus is secreted by the whole surface, which gradually 
hai*dens into a strong, solid membrane. When a spherical spe- 
cimen is obtained, the casting ofl’ of the cilia and the secretion of 
the membrane may easily be followed under the microncoiMj. 
The exclusion of the animal completely furnished with cilia may 
often be observed, merely by re-establishing fermentation in the 
fluid. The animals which arc somewhat elongated previously 
twdst round spirally with great rapidity within the cyst. 
After exclusion, they present a remarkable reaemblauce to 

Wicgmami’n An liiv, 18*18. 
t 8u*boI(l und Kollikcr** Zcituclirift, iv. 
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Owytricha caudata, Ehrbg. (tab. xl. fig. xi.), although I vvill xiot 
»ay that they are perfectly identical ; the posterior extremity in 
particular is always bent round in the manner represented by 
Elirenberg at No. 3 of the figure just cited. 

Euplotes Charon, Ehrbg., contracts itself within its shield- 
shaped carapace into a ball, which then invests itself with a new 
membrane. As long as the carapace, which is distinguished by 
its stria), is still i*etained, there can be no doubt as to the animal 
enclosed in the cyst. The cysts of both these Infusoria are, as 
might be expected, very common in infusions, and are probably 
often confounded with the cysts of Vorticella, 

Pmitotrichum layemlla forms a cyst like that of Trachelius 
described by Cohn [op. eit, supra, p. 207), which completely re- 
tains the flask-like form of the body. Within this the animal 
contracts itself into a ball and invests itse.lf with a new mem- 
brane. Ammha also actually has a state of rest. 1 observed it 
become round on one side, on which a firm membrane was then 
formed, whilst the other portion continued its peculiar move- 
ments. By degrees the membrane extends itself over the whole 
body, the moveable portion constantly becoming smaller, until 
at lust a completely closed cyst is pioduced, in the clear interior 
of which a round nucleus with a reddish halo, exactly like that 
of Polyioma and oth(T Monadina, may be distinctly obsciwcd*. 

During our investigation of Pohjtoma, we have always tacitly 
i*egardcd it as of animal nature. But if we consider bow very 
difficult it is, in the present state of our knowledge, to draw the 
boundary-line between the animal and vegetable kingdoms, it 
becomes nccessaiy to inquire with what right we have done so. 
If the cycle of developunuit of Poli/toma be comj)ieted by the 
forms now knouui, it is clear, in the first place, that Polytorna 
behaves very like a simple cell. A structureless membrane in- 
vests a soft, membraneless substance, which is continued exter- 
nally in the form of a pair of filaments. The nucleus behaves 
like a cell-nucleus. It is true that if it be necessary that the 
nucleus of an animal cell should be a vesicle, the nucleus of 
Pohytorm does not fulfil this condition. But is the proper mem- 
brane a necessary element of the animal cell-nucleus ? Is it 
not possible that this may be formed only under certain circum- 
stances ? In the nucleus of Ammba, I have often observed, on 
the outer surface of the reddish halo, granulations which united 
to form a closed membrane ; whilst at other times the nucleus 
exactly resembled that of Polyioma. 

^ I take this opportunity of calling attention to this nucleus, which, 
as fkr as I am aware, has not yet been noticed. By the comparison of 
numerous specimens, its constant appearance will distinguish it from enclosed 
particles of food. It occurs in A. d^uens and radiomi. 
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So that if it be considered possible that contractile spaces may 
occar in a primordial vesicle without the necessity for a peculiar 
apparatus of contractile fibres, Polyioina fulfils all the requisite 
conditions of a cell. 

That Polytoma is an animal may be maintained upon two 
grounds. 

1 . The coTustiiu/ion of the mvostiny membrane . — As soon as the 

starch-hke granul(‘8 have been destroyed by the long action of 
coneentrated sulphuric acid, no part of the creature is coloured 
blue by iodine. Now we have no more reason for believing that 
the vegetable cell - membrane necessarily consist of cellulose, 

than that tlic animal cell-immibrane should not consist of that 
substance, so that we are still compe lled to seek for other cha- 
racters for their distinction. These would be — 

2. The contractile spacea . — A statement of Cohn's’*' has cer- 
tainly rendered it doubtful, whether the occurrence of these is 
henceforward to be regarded as an essential indication of an ani- 
ma] nature, lie says, “ On the other hand, certain genera of 
Algie exhibit a stag(‘ of develojmicnt, in which, in external form, 
in the absence of a cellulose membrane, in the distinct existence 
of ciliary organa of motion, red cyc-like spots, vacuoles, and, 
according to a very recent discovery, of internal pukating 
spaces, they undoubtedly appear very similar to the Asto- 
matous Infusoria." If these pulsating apaces occur only 
in unicellular Algne provided with cilia, these perhaps shoula 
properly be restored to their place amongst animals, notwith- 
standing the subsequent afipearance of cellulose-membrane upon 
them. But if they occur in the swarm-cclla of the Confervae, 
they certainly cease to be a characteristic of animal nature. 
Thus, if wc arc not yet in a position to refer Potytvma with per- 
fect certainty to its proper place, there is decidedly no reason for 
excluding it from the animal kingdom. We will not, howwer, 
venture to consider the Infusoria furnished with a mouth {Sto* 
matoda, Von Siebold), as formed, like Polytoma, upon the type ot 
a simple cell ; for, high as we may rate the advantage accruing to 
science from the comparison of the Protozoa with simple cells, 
difficulties stand in the way of its complete application in the 
case of animals of such complicat<5d structure as the Vortioelke 
for example ; and these cannot be considered as entirely done away 
with, until the history of their development has furnished piwf 
that at no period does a fusion of several cells take place. 

In conclusion we bring together the results of the investiga- 
tion as shortly as possible. 

* Zwanzigster Jahresbericht iler selilesischen Gescllschafi; flir voter- 
laudische Cultur, lHt52, p. 4fi. 
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1, Polytoma is an animal. 

2. It is chai’acteri/^d by a clear investing membrane, which 
does not consist of cellulose ; two contractile spaces in the sub- 
stance of the body ; a nuclcius with a nucleolus ; two filaments ; 
and by the de})osition of layers of starch -like granules. 

8, The starch-granules may become converted into a blue or 
green colouring matter. 

4. Pohjtoma divides within the investing membrane into two, 
four, or eight parts, and propagates itself in this manner. 

6. It passes into a state of repose. 

II. Dijfflugia ErtcJielys, Ehrenbcrg. 

A Rhizopod occurred in company with Pohjtoma in all infusions, 
the description of which will show, how very readily it might be 
supposed to be produced by a metamorphosis of the latter ani- 
mal. Unfortunately I cannot confirm this supposition, and 
must confine myself to recording the fact. From its extraor- 
dinary transparency the examination of this creatiu’e was not 
without interest. 

The Rhizopod in question has a transparent, membranous 
case, of an oval form, somewhat spherical on one side. The 
substance of the body is either attached uniformly to the interior 
of this case, or lies detached from it in vaiious forms (figs. 16, 17, 
18, 19). The substance of the body projects from the narrower 
end of the case, forming that moveable portion, which may be 
shortly characterized as the foot. In the hinder, end there is a 
round, reddish nucleus, with a white nucleolus, which is only 
distinguished from that of PolyUma by the greater breadth of 
the reddish halo. The foot can exhibit the most various forms. 
In its simplest state it is nothing but a transparent globule, which 
afterwards divides into two or more smaller ones. From these 
smaller processes are given off, and sometimes an indefinite num- 
ber of tentacles with acute or rounded extremities is formed. 
These tentacles are frequently drawn out to such an extent as 
only to present the appearance of thin rays. Sometimes also the 
foot is branched, and then usually encloses granules of foreign 
matter in its ramifications. The reception of nourishment is 
probably effected by means of the foot, in exactly the same man- 
ner a* i»L Ammba, The grannies of food occur at first only in 
the anterior portion of the substance of the body, which then 
usually bus a folded appearance, while the hinder portion re- 
mains full and round. By degrees the whole body becomes 
filled, and the nucleus almost concealed. Vacuoles are seen in 
all parts. The contractile spaces are probably only conceded 
from sight, but T was unable to discovei* them. 
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The Rhizopod just described is probably identical withEhreu- 
berg’s Diffluffia EncMys. This is characterized as follows : — 
** D. minima, lorica ovata, dorso rotundato, glabra, pellucida^ 
hyaliiia, 46 tarn liiicie partem longa, ))rocc83ibu» hyalinis, teniii- 
bus, parvis, apertura latcrali /’ This description, as well as the 
figure (tab. ix. fig. iv.), agrees very well with our animal, except 
the lateral opening.” The ff)rm or position of the fiK)t may, 
howewer, cause the opening to appear as lying more towai’ds one 
side. 

True double animals of our 1), Enchelf/s are frequently met 
with, — two bodies with meiubranous cases and nuclei being 
attached to a common foot (fig. 20). The foot vei’y often con- 
sists only of a thin thread, but in other cases it exhibits all the 
forms which have been described as belonging U} the foot of the 
simple animal. Both bodies are well filled with food. Three, 
four or five bodies arc frequently seen hanging together in the 
same iminner ; these however arc. by no mc'.ans in the same 
plane, b\it stand out from tlie foot in various directions. If 
these animals arc obtained in considerable numbers, the forma- 
tion of these coloni<‘s by gemmation may easily be observed. 
The foot is seen gradually to increase in sizt‘ and acquire an oval 
form. A new investing membrane and nucleus are then formed. 
The offset is always equal to the parent animal in size. Like the 
foot of a single animal, the common foot of two or more is, as 
might be supposed, still in a condition to form oftsets. 

A similar adhesion of llhizopoda has already been frequently 
observed. Cohn, in his * Beitrage zur Entw ickelungsgeschichte 
dor Infusoricu has brought togctlnu’ the instances of this in 
a note, and conjectures that this adhesion is preparatojy to a 
copulation ; but may we not rather stippose that a gemmation 
like that of I). Enchehjs also takes place in other lihizopoda ? 
AVith Perty and Cohn I have also seen a pair oi Arcdla vulgaris 
attached to one another by their openings, of which one, exactly 
as was observed by those naturalists, was provided with a white, 
the other with a yellow shell. The white shell is pi'obably newly 
formed, and therefore indicates the young specimen produced 
by gcunmation from its companion. 

I have observed another mode of propagation in our Difflugia, 
and although my observations have certainly not been frequent, 
they have been sufficiently satisfactory. After I had kept a 
great number of these creatures for some weeks in a clayey 
sediment, the substance of the body, in all the individuals, con- 
tracted into a ball. All foreign substances had previously dis^ 
appeared. The ball, which had a fatty outline, then divided into 


Sicbold mid Kbllikcr’s Zi'itaehnft, iv. p. 2(>l. 
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two and four parts, but the nucleus could not be traced during 
this process. The investing membrane fell to pieces, and the 
little spheres, which may perhaps be regarded as four quiescent 
spores, were no more to be seen (PI. XL figs. 23, 28). 

Whether another circumstance observed by me has any con- 
nexion with the reproduction of Diffim/iOf must be ascertained 
hereafter. In all the individuals of Diffiugia contained in one 
vessel, the substance of the body became converted into granules 
closely packed together (fig. 21), the form and the investing 
membrane, being retained. I often saw these granules in quick 
molecular movement in the interior of a sac, which appeared to 
be formed from the outermost layer of tlic body, but 1 watched 
in vain for any issue to this ; after moving for about half an hour, 
the granules always became quiescent again. 

If we bring together the results of this investigation, it ap- 
pears that*— 

1. Diffiugia Eiwhebjs has a nucleus. 

2. As otner Rhizopoda, Ama»ha for example, also possess one, 
a nucleus probably occurs in all Rhizopoda. 

3. Dijffiugia Enchehjs propagates by gemmation. 

4. It is probable that other Rhizopoda also j)ropagate by 
gemmation. 

6. Diffiugia Enchehjs forms four quiescent spores. 
EXPLANATION OF PLATE XI. 

Vig, 1. Polytoma Uvella, magnified *300 times;-— the starch-like gra- 
nules; d, the nucleus with its nucleolus; c, the contractile 
vesicles. 

2. The same after long action of chromic acid. 

“ . ii. The same bisected. 

. 4. The commencement of the constriction for miadriscction. The 
direction of the constriction of the other half lies in the plane of 
the paper. 

J%. 5. The qnadriseotion completed. 

IHg, fi. The oivisions have acquired the oval form. 

7. Quiescent state : — ft, nucleus. 

8, The investing membrane divided into granules. 

PUg. 9, Another mode of quadriscction. The portions have nearly acquired 
the oval form before quadrisection. 

i%. 10, Position of the fully-developed young in this mo<le of division. 
Mg, IL The two halves have slightiy changed their position before qua- 
drisection. 

Mg> t2. Position of the young in this mode of division. The two lower 
ones lie across the upper, and appear through them. 

13. The body occupying only one side of the investing membrane. 
Mg, 14. The body is contracted into the hinder portion of the membrane, 
and only connected a^ith the filaments by a thin thread. 

Mg- 15. The filaments contracted into two little knobs. 

Mgs, 16, 17> 18, ID. Different forma of Diffiugia Enchdgs, 

Mg, 20. Adherent specimens of Diffiugia, 



334 


Mr. H. J. Carter on Zooaperm m Spongilla. 

Fig, 21. Commencement of gemmation. 

vQh. 22, 23. The body of Dlfflugia divided into four 8}H)refi. 

Fig, 24. T)ie body divided into gramdeB. 

Ftg,2o. Chilomonas parnmociim : reddish \ csiclc ; lines indicating 

the furrows of bisection ; c, nucleus. The dark granules are 
starch. 


XXX . — Zuosperms in Sponpjilla. By II. J. Cartv.r, Eaq. 

[With a Plate.] 

Having resolved to watch for the antheridm and their spiral 
filaments, as tliey became developed this monsoon in the mosses 
and smaller cryptogamio plants of the island of Bombay, the 
thought struck me that 1 might include SpongiUa, which also 
grows rapidly a few weeks after the commencement of the rains. 
I therefore}, about the 1st of July, threw several handfuls of 
Spongilla, previously broken up for the purpose, on the surface of 
the* water of a tank w hich haci been dry for some weeks before 
the monsoon began, and which was now filled. 

On the 2(Hh July 1 visited the tank, and found these portions 
of Spongilla in many places attached to the under aides of dead 
leaves, and matting up hits of straw and other floating substances 
under a superficial layer of green, slimy conferva. Some of the 
portions were an inch long in their new, projecting, mammiform 
parts. 

On examining the structure of the latter internally, I found 
the old de(;iduou8 capsules at th(‘ base, but could discover no 
new ones sufficiently developed to be ixrognisscd, 

A inanmiiform projection was then selected, which from its 
light colour appeared to possess no foreign material, and from 
this a small piece was cut out, which, having been washed to 
clear it still further from all impurities, was torn to pieces as 
much as possible in water, and the whole placed under a mag- 
nifying power of 500 diameters. 

Here the trembling motion of the fragments of SpongiUa, 
always present under such circumstances, was immediately per- 
ceived, and on searching more narrowly for the cause of this, it 
was seen to be owing to minute hair-like filaments in rapid 
motion, which projected outwards from the sides of the principal 
masses, very much like cilia. On endeavouring however to rad 
out if these filaments were attached to any definite forms, and 
selecting for this purpose the smallest and most isolated frag*** 
ments which presented the tremulous motion, I saw that they 
consisted in each instance of a spherical cell, to which wafi; 
attached the hair-like appendage mentioned (PI. XI*. fig. 1). 
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On further examination, the cell appeared to be formed exactly 
like the sponge-cell itself, but proportionally minute in every 
respect — that is, that granular matter, interspersed with a few 
granules of much larger size, is spread over more or less of the 
intenial surface of the cell, giving it the appearance at one time 
of being entirely granular and at another of being only partially 
so, according as the granular matter is wholly or partially upper- 
most (figs. 1, 2). Moreover, the cell frequently changes its 
shape, which shows that, like the sponge-cell, it is also meta- 
morphic (figs. 3, 4, 5). One hair-like appendage only projects 
from its surface, which, in length, is about three times the dia- 
meter of the cell, and occasionally appears to widen at the base, 
as if it were a prolongation of the cell-wall itself ; its motions 
might be likened to those of a rope, so shaken at one end that 
the undulations extend throughout, and therefore when used in 
progression this filament gives to the cell a serpentine creep- 
ing course. 

At first the polymorphism of the cell and movements of the 
tail are so rapid, that literally, neither head nor tail can be 
made out of the little mass. Presently, however, its power of 
progression and motion begins to fail, and if separated from 
other fragments it soon becomes stationary, and after a little 
polymoiphism assumes its natural, passive form, which is that 
of a spherical cell (fig. 1). During this time the motions of 
the tail become more and more languid and at length cease 
altogether. 

If, on the other hand, there be very large fragments in the 
immediate neighbourhood, or an active sjiongc-cell under poly- 
morphism sweeps over the field, it may attach itself to one or 
the other of these, when its cell becomes un distinguishable from 
the common mass, and the tail, floating and undulating out- 
wards, is all that remains visible. Hence many of the larger 
fragments present more or less of these filaments on their cir- 
cumference (fig, 6). 

To see if any existed on the investing membrane of the sur- 
facOi or on the lining membrane of the canals of Spongilla, a 
slice including portions of both was placed under the micro- 
scopic power mentioned, but none presented themselves, neither 
was there any motion in the surrounding particles indicative of 
th^sesence of cilia. 

Tuis cell, which is by far the most active in its movements of 
any part of BponpUa, makes the whole of the fragments tremble, 
when a portion of the latter is first tom to pieces, after the man- 
ner of the swarming, vibrating movements observed in the sperm- 
CNidts of mosses, when the fully-developed mass just quits the 
aniliendium. They ate about the 1 -4300th part of an inch in 
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iliametcr^ and the tail about three times this diameter in 
length. 

Dujardin saw and has figured these cells and their filaments 
671 massey and observed polymorphism in the former, from which 
he compared them to a VolvifXy and inferred that the use of the 
filaments was pour dc^terrniner h la surface le displacement de 
Fcau et par suite les eourans dans les oscules (Ann des Sc. Nat. 
2nd ser. t. x. pp. 9, 10). But he did not see these filaments on 
the suriace of Sijongil/a, nor on the lining membrane of its 
canals, neither have 1 been able to detect them in either of these 
situations. Huvley has also describ(‘.d and figured sinnlar bodies 
in a species of l^ethya” (Ann. and Mag. of Nat. Hist. vol. vii. 
p, 373, 1851), which he considers spermatozoa/' and I know 
not what else to consider those abov{‘ described, if they are not 
the spermatozoa or zoosperms of Sjmnfjil/a, 

The portions of Spongilla which were thrown into the tank I 
had bad by me for seven or eight years, and the period during which 
the ova while in their capsules will retain their vitality, if not 
some parts of the dried skeleton also, seems almost indefinite. 

Bombay, 28th July 1854. 

EXPLANATION OP PLATE XI*. 

Fig, 1. ZooHjMLnu of BpongiUa about l-4.*t0f)th inch in diameter, magnified ; 
passive condition. 

Fig, 2. Ditto ditto H<‘tive ; stationary or progressive. 

Figs, 3, 4. Ditto ditto polymorpliic. 

Fig, 5. Ditto ditto ditto, sliowing the insertion of the tail drawn forwards 
by the polymorphism of tlu* cell. 

Fig, 6. Portion of Spougillu, magnified, presenting tail* of zoosperma in 
active motion. Natural size about lOfKHh of an inch in aiametcr. 


XXXI . — On the Genm Lycium. By John Mikrs, Esq., 
F.R.S., F.L.S. &c* 

[Concluded from p. 194.] 

3. Machocope. Corolla iuhm lacinm limbi brevittr : stamina hnge 
exserta. Species cranes Neoyem. 

* Filarrwnla imo glandula lineari camosa mm^gine ciliata dmaia, 

60. Lycium filifolium, GilL; — inerme, glabcrrimum, ramoais- 
simum, rannilia virgatis, cinereis, striatia, uodia cupulatia; 
foliis alternis, vel subfasciculatis, longe et anguste linearibua, 
utrinque acutis, crassiuaculis ; floribus solitariis, gracile p^- 
dunculatis, calyce poculiformi, aubpubescente, membranaoeoi 
6-.6-co8tato, 6-6- dentate, dentibua obtmjiuacnlia, ciliattii; 
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corolla? tubo calyce 8-plo longiore> infra medium coatetato, 
cvUndrico, imo incrasaato anmilo barbate cincto, fauce am- 
pliatOj limbi laciiiiis oblonj^la^ tube sub- brevier i bus, mar- 
gine ciliatia, staminibiis 5-6, i^^ coarctationcm insertis, fila- 
mentis imo geniciilatis, glandula elougata margine dense bar- 
beta donatis, superne Isevibns, suba^qualibus, exsertis ; stylo 
staminibusexcedcntc. — Prov* ‘'Buenos Ayres’^ Argentinorum. 
— r. s. in Herb. Hooker. (Bahia Blanca) Darwiny no. 509. 
(Pampas, ad Monte de Loro) Oillies. 

This is evidently a shrub with long slender branches, much 
resembling L. vimineum in habit, but distinguished by a different 
floral structure : the leaves are 4 to 9 liries long ; in Dr. Gillies^ 
specimen they are not more than i line broad, in Mr. Darwin^s 
they are J to J line broad : the very slender pedicels are 1^ line 
long ; the calyx is narrow, somewhat pubescent, and 1 line in 
length ; the tube of the corolla is 1 ^ line, the border 1 line 
long ; the stamens reach the length of the segments of the 
border *. 

Far. /3. minutifolium ; — ramulis multo gracilioribus, foliis bre- 
vioribus, fasciculatis aut alternls, glaberrimis ; calyeis dentibus 
ciliatis j corolla pcntaniera ; bacca parvula, globosa, coccinea, 
calyce immiitato suffulta. — Patagonia {Tweedie). 

The branchlets here are almost filiform, the leaves 2 to 2^ lines 
long, J line broad, the peduncle is 1^ line, the calyx of similar 
length, the corolla 3 lines long, and the berry 2 lines in 
diameter. 

61, Jjycium salmm^ R. & P. FI. Per. ii. 46. tab. 183 a ; Dunal in 
DC, Prodr. xiii. 519. L. gracile, Metjen't Nov. Act. Ac. Cas. 
Leap. xix. Svp. i. 389 ; — biorgyale, subscandens, omnino gla- 
berrimum, ramulis grocillime virgatis, angulato-costatis, apinis 
acicularibus siepe munitis : foliis subfasciculatis, spathulato- 
linearibus, glaberrimis : floribus solitariis pendiiHs, pedunculo 
capillari folio longiore, calyce parvo, poculiformi, 6-costato, 
inmqualiter 5^dentato, dentibus apice ciliatis; corollas albo- 
pnrpuress tubo brevi calyce longiore^ extus glabro, infra me- 
dium coarctato, fauce ampliato, limbi laciniis tubo sublongio* 
ribus, oblongis, margine ciliatis ; staminibus 5 asqualibus, longe 
exsertis, fllamentis in coarctationem tubi sistentibus, circa 
ba^in genkulafam fascicula densa oblonga pilorum donatis, 
istis enm Iftadeulis totidem tubo adnatis alternantibos.— ^In 
Feruvise litoribus.— n. s, in hard. Hook. Lurin et Pachacamac 
{Mathem^ no. 450). 

* Thif niecies with floral analyids is shown in the ' Illustr. South Amer. 
PlanH’ vm. ii. plate 7^ B. 

Am. ^ Mag. N. Histf Scr. 2. Vol. xiv. 22 
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This is a trailing shrub with long slender pendulous branebes^ 
growing in saline places near the sca^ and having much the habit 
of L» pendulmum* The leaves have a saline taste, whence its 
specific name; they are about 4 lines long, 1 line broad, and 
veinless ; the peduncle is slender, filiform, 2^ to 8 lines long ; 
the tubular calyx is 1 line long, smooth, with five unequal, short, 
pubescent teeth ; the tube of the corolla is 1| line in length, the 
segments of the border are somewhat longer, narrow, oblong 
and siibciliated on the margins : the filaments are inserted at a 
qmarter the length of the tube from the bottom, and a little 
^ove their smooth gcniculated base arc funiished with a dense 
oblong brush of hairs ; they reach the extremity of the segments 
of the border, and are therefore much exserted when the flower 
is expanded 

62. Lycium Chiletise, Miers, Trav. ii. 531 ; Bertero, Mem. Tur. 
xxxiii. 133. tab. 44; Dunal in DC. Prodr. xiii. 514, L. nu- 
tans, Pdp. L. canum, GilL MSS, Walp, iii. 1 12 ; — 
subinermc, rarissime 8j)ine8cens, ramulis inermibus pubescen- 
tibus, angulato-costatis, lineis helvolis e nodis cupularibus 
utrinque decurrentibus, foliis altcrnis, raro subfasciculatis, 
ovatis vel oblongis, sajfie angustis, subacutis, aut interdum 
obtusiusculis, imo in petiolum brevissimum attenuatis, integris, 
utrinque breviter pubescentibus, pilis brachiato-articulatis ; 
floribus solitariis, pedunculo piloso, calyce ad medium sequa- 
liter 5-fido, utrinque glauco-piloso, dentibus acutis, cUiatis ; 
corolla extus valcle griseo-pubescente, tubo subinfundibuli- 
formi, 6-sulcato, flavido, paullo supra basin constricto, annu- 
loque dense barbato cincto, limbi laciniis 6, oblongis, paten- 
tibus, tubo flavido parum longioribus, intus glabris, versus 
tnarginem pallescentibus, centro lilacinis, lineis purpureis 
notatis ; staminibus 5 e medio tubi ortis, subsequalibus, fila- 
mentis supra geniculum basalem leevem glandula Imeari glabra 
margins denaiter villosa donatis, et cum fasciculis totidem 
tubo adnatis alternantibus bine fnucem daudentibus^ superne 
glaberrirnis, attenuatis ct longc exsertis, ovario tubi cireum-^ 
scissi reliquo semi-involuto, stylo staminibus paullo longior^ 
stigmate sub-2-lobo ; bacca ovali, coceinea, apieulata, calyce 
suffulta. — Chile, prsesertim in litoribus.— h?. n.f 

This may be considered as the type of the many South 
American species, which form a well-marked group, distin* 
guished principally by their peculiar brachiate pubesCencCi the 

* A drawing of this niant with analytical details it gtfcn (he, eH,) in 
plate 72 C. 

t This plant with sectional details Is shown {loo, eit.) in plsle 72 J), 
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hdrs bdifig; always articulated, often short, and sometimes only 
visible un<kr the lens : they arc also rcmaikable for the peculiar 
glandular long adnate scale with hinbriaU^d or barbated margins 
attached to the lower portion of the stamens, and which by the 
geniculation of the filaments at their origin, compose a fornix 
that closes the tube of the corolla ; they might almost form a 
distinct section or subgerius (Celidophora). The angles of the 
branchlcts g<;nerally cxliibit raised reddish-coloured ribs which 
spring from each side of the bony cupular or bracket-shaped 
node seen at the origin of each branch or leaf. In this species 
the leaves are often small, in some cases almost linear, in others 
ovate, varying from 4 to 8 lines in length, and 1 to 3 lines in 
breadth : the petiole is almost obsolete : the peduncle is 3 lines, 
the calyx 2 lines long, winch offers the peculiarity of being 
thickly pubescent within as well a.s outside ; the pointed reflected 
teeth are a line in length : the tube of the corolla is 2 lines 
long, the segments of the border 3 lines ; thii stamens are 2A 
lines in length : the scarlet berry is nearly lines long and 
2| linea bi'oad, and contains numerous small flattened reniform 
seeds, in which the slender terete embryo makes a gyration and a 
half, in a spiral form j the radicle, nearly equal in length to the 
cotyledons, points to the basal angle of the seed, avoiding the 
lateral hilum. This shrub is very common along the coast of 
Chile, where it is called PiquilHn : it is no. 367 of Cuming^s col- 
lection. I have not seen L. yracile of Meyen from tlie neigh- 
bourhood of Coquimbo, referred to this species by M. Dunal, 
which from the description appears to me to accord better with 
L, mkum^ R. & P. 

68. Jjycium pubescens (n. sp.) ; — ramosiasimum, omnino pubes- 
C€®is, ramuhs approximatis, horisontaliter divergentibus, spi- 
uesis, valde foliosis ; foliis minimis, fusciculatis, anguste liue- 
aribus, imo spathulatis, utrinque pubescentibus, pilis niol- 
libus articulatis glutinosis fere tomentosis ; florilnis paucis e 
fisioieulis soUtariis, brevissime pedunculatis ; calyce urceolato, 
S*fido, dentibus linearibus, acutis, corollse tubo glabro, calyce 
2*plo longiore, intus paullo sub foucem fasciouUs 5 pilorum 
staminibUB altemantibus donate, limbi laciniis 5, oblongis, 
margine nx cUiatis, tubo longioribus, staminibus 5, inasqua- 
libus, exsertis, filamentis sub medium tubi imertis, hinc 
glabris et ^niculatis, mox usque ad medium glandula lineari 
mnxfAne hiriuta douatis, superne glabris, 2 longioribus apicem 
laeimamm attiu^enUbus ; oacca parva, coccinea, calyce (laci- 
uiia summo conmventibus) cincta.— In Bonaria australi.— -v. s. 
in hrb. MooL Tweedie (Patagonia). 

plant was eoUected by Tweedio iu the southern portion 

22*^^ 
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of the province of Buenos Ayres, towards the Bio Colorado and 
Bahia Blanca — a country always denominated by him 
gonia/^ It is wholly covered with a dense yellowish pubescence ; 
the leaves are about 1^ line long, ^ line broad, tne peduncle 
1 line long, the calyx 1 line, the tube of the corolla If line, the 
segments of the border a trifle longer; the berry i» line in 
diameter, enclosed by the embracing lolwis of the calyx*, 

64. Lycium Palayommrn (n. sp.); — subiuerme, subglabrum, ra« 
mosura, ramulis glubris, angulato-costatis, costis helvolis c 
cupula conspicua axillari utrinque deciirrentibua ; foliis al- 
ternis, rarius fasciculatis, parvis et ovatis, aut longiusculis et 
spathiilato-linearibus, carnosulis, margine incrassatis, iuter- 
duin glabriusculis et glanduloso-punctulatia, vel sparse pubes- 
centibiis, pilis brevissimis rigidis articulatis aut brachiatis, 
brevissime petioktis ; floribus solitariis, calyce 5-dentato, pe- 
dunculoquc pubeaceutc ; corolhr tubo infundibuliformi, calyce 
fere duplo longiore, inferne e medio cylindrico, et hinc annulo 
carnoso crebre piloso extus donate, limbi laciniis 5, oblougis, 
margine ciliatis, tubo sublongioribus ; stuminibus in oontrac- 
tionem tubi insertis, filainentis imo geniciilatis, et bine glan- 
dula linear] plana glabra margine fimbriata signatis, subseiqua- 
libus, exsertis j bacca ovata, coccinea, calyce suffulta.-— Pata- 
gonia. — V, s» in herb. Hook, (St. Elena) (Japt, King, 

A plant much resembling in appearance L, infamtum, but de- 
cidedly different in its fl(3ral structure. The leaves are from 2 to 
5 lines long, 1 lim* broad ; the pedicel is 2J lines, the calyx 2 
lines, and the corolla 3^ lines in length ; the tube of the latter 
has five small tufts of hair alternating with the ciliated glands of 
the filaments; the berry is 2J lines long and 2 lines broadf* 

65. Lycium scoparium (n. sp.) ; — inenne, divaricate- ct virgato- 
ramosum, pilis brevissimis rigidis articulatis et brachiatis ubi- 
que hirtui^im ; ramulis angulato-costatis, glauco-roridis, axillis 
approximatis, cupulari-nodosis ; foliis fasciculatis, anguste vd 
latiorc linearibus, utrinque pubescentibus, in petiolum brevis- 
simum attenuatis; floribus solitariis, breviter pedunculatis, 
calyce hirsuto, dentibus 5, Imeari-acutis, tubo duplo longi- 
oribus, sinubus rotundatis, corollsc extus pubescentis lacinib 5, 
oblongis, patentibus, tubo infundibuliformi paullo longioribus, 
staminibus exsertis corollae cequilon^s, stylo istis bn^ore, 
bacca globosa, coccinea. — In Provinciis Mendozje et S. £udo- 
vic 0 B Argentinorum. — v, v, 

K representation of this plant with analysis of its flower is dtown 
{loc. dt,) m plate T2 E. 

t This tpories with floral section is given (loc, eit.) in plate 72 F, 
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This ia an extremely polymorphous species, under which I 
hare united many forms which I formerly considered as distinct 
species, but as there is little apparent miferenGe in their floral 
structure they must be regarded as mere varieties. They are all 
widely spread over the extensive desert plains that skirt the 
eastern side of the Andes ; many even reach the Atlantic ; they 
vary greatly in the shape and sixe of the leaves even in the same 
plant, in their more glabrous or pubescent habit, or in a greater 
abundance or paucity of leaves and flowers. This species is 
closely assimilated to L, salsum and L. Chilense, but still more 
approaching L, Greinlleanum. In that variety which I have 
taken as the type of the species, the whole plant is more pubes- 
cent, the leaves linear, somewhat acute, 2 to 5 lines long, ^ to f 
line broad, tapering into a short slender petiole : the peduncle is 
I line long ; the tube of the pubescent calyx is ^ line long, its 
pointed linear teeth 1 line in length ; the tube of the corolla is 

f )ubtisccnt externally, 1 1 line long, tlie lobes of the border 2\ 
ines long and 1 J line broad ; the nearly equal stamens, 3 lines 
in length, attain the ends of the segments : the ovary and style 
are4| lines long. I found this plant on the Alto del Yeso, a 
low mountain range in the province of San Luiz, bordering on 
that of Mendoza. In this, as in all the other varieties, the sta- 
mens exhibit the same peculiar linear gland with fimbriated 
margins which I have described in the foregoing species, and 
similar tufts of hair upon the inner face of the tube, alternating 
with the staminal glands^. 

Var. limare : the leaves are here more copious, not so pubes- 
cent, 6 to 12 lines long, ^ to 1 line broad, but in the same 
specimen often not more than 3 lines in length : this I col- 
lected also on the Alto del Yeso as well as the Coral de Desa- 
guadero in the same provincef. 

Var. 7 . cmferti/olium : here the leaves are broad^, oblong, and 
more glandularly pubescent, 4 to 6 lines long, line broad ; 
the axils are closely approximated at the extremities of the 
branchlets, so that the fascicles of leaves appear crowded : the 
branchleta issue from the branches at right angles, or some- 
times curving downwards ; the cup-shaped nodes are unusually 
prommont. I found this variety in the province of Mendoza : 
It is the same as a specimen in Sir Wm. Hooker^s herbarium 
collected by Dr. Gillies {L. ffookerianum, Gill. MSS.f). 

Var. S. (Hvarieatnm : a variety greatly resembling the last in its 

* This plant with floral imalyais is shown (he, ciU) in plats 73 A. 
t A flgure of this variety with dotails is ^ven (he, ciL) in pliite 73 B. 
t A raproScatation of tins plant with details is p\en (he. Ht.j, plate 73 C. 
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spreading branches and pale stem, with raised costate lines 
decurrent from each margin of the cupular nodes ; the leaves 
are similar in form, less dense, quite glabrous, with the exocp- 
liou of the younger leaves, ^hich are slightly pubescent j they 
are 4 to 7 lines loiig, 1 to 2 lines broad ; the b(jrry is globular, 
of H crimson colour, and supported by the cup-shaped toothed 
calyx. I found this growing abundantly in the Travesia or 
desert tract of Mendoza*. 

Var. 6. affine : ramulis subvirgatis, strictis, pallide pubescen- 
tibus, nodis axillaribus vulde prominentibus ; foliis fascicu* 
latis, oblongis, utriuqae acutis, rigidis, pallide flavescentibus, 
pilis brevibus brachiatis fere stellutis pubi*8ceiitibus ; iloribus 
solitariis aut geuiinis, longiusculis, pedunculatis, calyce obco- 
nico, acute 5-dcntato, pubescente, corolla pilosa. — v, in herb. 

Hook, (Mendoza) Gillies sub nomine L. affine MSS, 

The leaves have a yellowish hue when dried ; they are from 5 
to 7 lines long, to 1| line bioad, the petiole being almost 
obsolete : the peduncle is erect, 2 lines long, the very pubescent 
calyx 1 ^ line long ; the tube of the corolla is 1^ line long, thick, 
and contracted at base, where it is surrounded by a densely 
tomentose ring ; the segments of the border are 2 lines long, 
oblong, and extremely pubesceiitt. 

66. Lycium Grevilfeauum, Gill. MSS. (n. sp.); — inerme, ramis 
grinds, ramulis pullidis, striatis, pubescentibus ; foliis e nodis 
cupulatis fusciculatis, vel solitariis, spatliulato4anceolatis, vel 
lincaribus, apice calloso submucronatis, rnargiue curtilagineo, 
carnosis, utriiique raraulisque pilis brevissimis rigidiusculia 
brachiatis pubescentibus; floribus e fascieul is solitariis, pubes^ 
centibus, peduncnlo tenui, calyce poculiiormi, 5-dentuto, den- 
tibus acutis, coi*olla; tubo imo coarctuto annulo barbato cincto, 
infundibuliformi, limbi laciniis ovato-oblongis, staminibus in- 
clusis, iti^uahbus, filarnentis in coarctationem tubi insertis, 
hinc glandula lincari Isevi margine dense fimbriata donatis, 
imo geniculatis, iude glabris, 2 faucem attingeutibus> 8 mullo 
Ipngioribus; stylo subexserto; bacca ovata, sicco fu8Co4>nm-- 
nea, calyce suffulta. — In Provinoiis Mendozae et Tucunian 
Argentinorum. — v, s, in herb. Hook, (El Tortoral. L, Orevih^ 
kmum, Gill, MSS*) 

This plant is of straggling bushy habit, and grows abundantly 
in the moist pasturages to the southward of Mendoza. It muen 

This it shown with floral analytit (loc. cit.), plate 7^ 
t A figure of this variety wiwi sectional details is given (ioc. cit,)* 
. plate 7^ E. 
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retembles L, aeopmium, and might almost be considered as a 
varte^ of that species, which is equally abundant in drier places 5 
it difiers however in having the stamens and style much shorter* 
The leaves are 5 lines to 1 inch long, 1 to 1 J line broad : the pe- 
duncle measures 3 lines ; the calyx, 2 | lines long, is divided nearly 
half-way into five narrow acute erect teeth ; the corolla much 
resembjj^ that of L. Chileim in form, size, and colour, and is 
equally pubescent externally, the tube being 1 ^ line, and the seg- 
ments of the border 2 lines in length ; the tube a little above its 
base is much constricted, fleshy, and clothed by a densely barbate 
ring: the stamens are inserted a little above the constricted 
portion of the tube, where they are geniculated and glabrous; 
above this they are each furnished with an adnate fimbriated 
linear gland, forming together a fomix, that doses the mouth of 
the corolla over the ovary ; the berry is nearly 4 lines long and 
8 lines broad*. 

67, Lyciuin tromrn (n. sp.) ; — inerme, ramosum, ramulis graci- 
libus, virgatis, pallidis, striatis, nodis cupuliformibus ; foliis 
alteimis, lanceolato-ellipticis, acutiusculis, versus basin atte- 
nuatis, vel interdum rotundatia, breviter petiolatis, margine 
erosis, pilisque glandulosis ciliatis, vetuslioribus utrinque 
glabris et punctis minutissimis elcvatis albidis nigosis, junio- 
ribus pubescentibus ; fioribus solitariis pedunculatis, calycis 
laciniis 5 acutissimis subulato-Uncaribus tubo brevi costato 
duplo longioribus, margine ciliatis, sinubus rotundatis, mem- 
bi'anaceis, corolla cseriuea, lineis violaceis venosis, tubo brevi 
imo coarCtato et annulo dense barbato extus cincto, limbi laci- 
niis 6 oblongis tubo 3-plo longioribus, staminibus 5 longe 
exsertis, filamentis e coarctatione basali orta, bine infra glan- 
dulam dilatatam crassam margine dense barbatam geniculatis, 
8 limbo mquilongis, 2 paullo brevioribus ; bacca oblonga, calyce 
suffulta. — Frayle Muerto, Prov. Buenos Ayres* — v. v. 

Specimens of this very distinct species exist also in Sir Wm. 
Hooker^s herbarium, collected by Tweedie in Buenos Ayres, 
Uruguay, Bntre Rios, Banda Oriental, and the banks of the river 
Parana. It is readily distinguished by its rather large alternate 
leaves covered with minute white spots, with its margins edways 
unevenly jagged; they are from 4 lines to If inch long, inclu- 
ding the short petiole, and from 8 to 6 lines broad; they are 
aometimes small and more ovate ; the older leaves are glabrous, 
those in the younger axils are large and ^erally alternate : the 
peduncle is or 3 lines long ; the calyx including its segments 

♦ This plant, with aoslytical structure of the flower, is shown (he, oif.y 
in plate 73 F. 
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it» % linea long ; the tube of the corolla is 2 lines^ the lobes of iU 
border 3 lines long ; the tube is encircled in its constricted part 
by a narrow densely pilose ring, and is bearded internally be- 
tween the insertion of the stamens; the filaments are thick, 
fleshy^ and geniculated at their origin below the fleshy glands, 
which form a fornix closing tin* mouth of the corolla : the berry 
is crimson, oval, supported by the cup-shaped calyx with its tectn 
reflexed ; it is 3 lines long and 2 lines broad*. 

Species incertae sectionis, 

G8. Lt/cium Gilliesianum (n. sp.). L. rigiduin, GilL MSS. mn 
Thunb, imbricato-ramosum, spinosuin, ramulis valde flexu- 
osis, griseo-glaucis, spinis validis, longiusculis, divaricatis, 
approximatifi, foliiferis; foliis fasciciilatis, glabcrrimis, car- 
nosis, spathulato-oblongis, obtusis, in pt^tiolum brevissimum 
attenuatis ; floribus sohtarns aut gcminis, pedunculo glabro, 
folio tertio vel dimidio breviori ; bacca ovali, calyce 5 -dentate 
sufFulta. — Prov. Mendozje.— r. s. in lurh. Hook. Copuncoa 
{GilUesMSS.), 

This is a very distinct species, much resembling L, fuscum, and 
in all probability is referable to the same section : the branchlcts 
are very flexuose and thick ; the strong axillaiy spines, which ere 
about ^ an inch apart, and I or IX inch long, bear fascicles of 
leaves at int(*rvals of every 2 or 3 lines ; the leaves are 4 to 7 
lines long ami I line broad; the peduncle is 2 lines l(»ng, the 
Calyx about line in length; the dark-coloured berry 3 lines 
long and 2 lines in diameter : flowers arc wanting in the only 
specimen I have seciit- 

69. Lycium Americanum, Jacq. Stirp. Amer. 50; — frutex orgy- 
alis, elegans, diflFusus, ramis terctibus, tenuibus, longissuais, 
leucophieis, spinis axillaribus, validis et foliiferis; foliis in 
axillis faseiculatis (3-7), cuneato-oblongis, s(*ssilibu», cransi- 
usculis ; floribus solitariis, rarius binis, pedunculatis ; cmlyce 
campanulato, ajqualiter 5-dei)tato, corolla pollicari, purpufeo- 
albida, tubo infuudibuliformi calyce duplo Wgiore, limbi laci- 
nils 5, rotundato-ovatis, patentissimis, tubo duplo brevioribtts, 
staminibus infra faucciu insertis, paullo exsertis, filamentis 
irno hirsutis, stylo loiigitudine staiuinum ; bacca pisello miuore, 
obcordato-turbmata, nigra, nitidissima, calyce dimidio bre-^ 
viore suffulta. — San Domingo, in arenosis maritimia. 

* A drawing of this species \^ith sectional details is given {loc, ctV.) in 
plate 74 A, 

t A figure of thib plant is given (he. eif.), plate 74 B. 
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l%i« species seenis to have escaped the iK)tice of botanists^ 
although published ninety years ago, as I do not find it included 
in theiists of any of the earlier authors, nor in Steudel, Walpers, 
or yet more modern arrangements. The characters given by 
Jacquin appear to conform with those of Lycium : the only 
genus with which it is likely to be confounded is Dunalia, It is 
described as a handsome shrub with crowded leaves, and its 
flowers must be the largest in the genus. From 5 to 7 leaves 
ate fasciculated in each axil ; they are sessile, tapering from the 
summit to the base, quite smooth, fleshy, nearly an inch long ; 
the calyx is 3 lines long, the corolla is slender and an inch in 
length. 

Lycia exclusa. 


L. aggregatum, U. P. 

L, auguatifolium, Mill, 

L. opiculatuui, Dun, 

L. arbt)rescea8, Hook, 

L. Barbarurn, hour. 

L. harbatum, Thunb. 

L. Boerhaavnfolium, L. 

L. campanulatuin» B, Mey. 

L, canum. Gill. 

L. Oai)cn»c, Mill. 
hr capsulare, L. 

L, Chinense, L. 

L. ciliatum, Schl. 

L. Cochtnchinenfic 
L. cordatum, Mill. 

L. eomifolium, fl. B. K. 

L. distiohum, Mey. 

L. fcBtiduin, L. 

L floribimdumi H. B. K. {non 
L. fuchsioidea, H. K. 1 
L. fuchaioidea, hort. J 


=::: A-ciiistua aggregatua, Miers, 

= Lycium tenuo, H illd. 

= Lycium cmereum, Tkunb. 

= Aemstus oggregatus, Mien. 

= Lycium vulgurc, Dun. 

= PIe<»tronia veutosa, L. 

= GrabowHkya Boerhaavifoha. 

= Lycium Alrum, L. 

M Lycium Chilensc, Miers. 

=:; Lycium tetraudrum) Thunb. 

= a gcuei'e ct ab ordinc eerie ex- 
peileudura. 

= Lycium vulgarc, Dun. 

= Sulpiehroma cilmtum, Miers. 

= Lycium vuigare. Dun. 

= certe non Lycium ob foliia oppo- 
sitiu cordatisque. 

== Clucncstliea coriiifolia, Miers. 

= e genero ct forsan ab urditie re- 
peUeudum *. 

= Leriaaa feetida. 

) 2= Aeniatus tioribundus, G. Don. 

= Cbtcncatliea fuchaioidca, Miet's. 


♦ This plant, found by Meyeu in the Cordillera of Southern Peru, has 
been referred to l^emfi and Orabowekya, but it appears to me that it 
cannot belong to either i ita long simple distichous patent branches, termi^ 
nating in a ifmie, indicate an opposition, not an alternation of its axils and 
leaves; its leaves arc deswibed as minute, but not as being clustered or 
faseksM; the corolla of its solitary flowers is cseruleous, with a large 
funnel-shaped limb and sigall erect segments, together with included sta- 
mens. There is little here C4)nforming to Lycium or Grahowakya. In its 
l^nliar habit, its minute leaves, its calyx, the colour and shafie of its 
flowers, it appmaches moi*e closely to the curious Bigiioniaceous plant 
which 1 found in the Cordillera of Mendoza, and which I described under 
the name of Orychdus aphyllm. a supposition rendered still more pro- 
bable from the analogous locality of its origin. 
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L, gesnerioidei, H. B. K. 

L, gracile, Mfyen 
L, gimntltflorum, fVilld. 

L. Guayaquileusc, H. B, K, 

L. balimifulmm, Mill. 

L. hetero])hyllum, Murr, 

L. borriiliim, Tkunb, 

L. horrulum, H. B. A^ 

L. Imlicum, Retz. (non R. fViybt) 
L. inmne, L./. 

L. JajKmiciim, IVtunb. 

L. laiiceoltttum, Pair. 

L. Loxense, H. B, fC, 

L. macmiiihum, Bucking. 

L. macniphyllura, Benth. 

L. Mediterraneum, l)un. 

L inegiatocar]nitn, Dun. 

L. Mcyenianum, JV. nb E. 

L. miorophylbim, H. B. K. 

L. micniphyllum, Duh. 

L. nutaiis, Pop. 

L. obovatura, Bucking. 

L. obovatura, R. <?r P. 

L. obtuaum, Willd. 

L. ovale, Willd. \ 

L. ovatum, Willd. j 
L. ovatum, Duh. 

L. parvifoiiuni, R. ^ Sch, 

L. propinciuum, G. Don 
L. piilchellum, Mart, Gall. 

L. Quitenae, Hook. 

L. fiuadnfldum, Mopno et 
L. Ruthenicum, Dun. (non Murr.) 
h. acabruin, N. ab E. 

L. salicifolium. Mill. 

L. salsum, Bartr, (non R. P.) 

L. aerpyllifoliura, Dun. 

L. Shaaii, R. Sf ScK 
L. Siuenae, hort. 

L. fipatbulatum, R. ^ P. 
h. spatbulatum, Math. 

L. iubglobosum, Dm. 

L, Thuiibergti, Q. Don 
L. Trewiauum, Duh. 

L. turbinatum, Duh. 

L. umbellatum, R. ^ P. 

L. umbrosum, H. B. K. 


the ffmus Lycium. 

= Chaenestbes goaneiioidest 
= Lycium salsum, R. Sf P* 

Acnistua mndiflorus, Miet$, 

== Acniatua Guayaquilenms^ G. Don. 
= Lyeium barbarum, L. 

=: Grabowakya Boerbaavifolia, fF.- 
Arn. 

Lycium tetrandrum, Thunb. 

=: Lyciopleemm horridum, Miers. 

^ Lerisfia fratida. Comm. 

= Plectronia ventosa, L. 

= Lerissa foctida, Comm, 

=s Lycium vulgure, Dun. 

= Cha^nesthos Loxensis, Mier9. 

= Khizoguin trichotomum, Burch. 
==: Aeuistus Iknthami, Miers. 
rs Lycium Europicum, L. 
s= Lycium vulgarc. Dun. 

= Lycioplesium Mcycnianum,After«. 
= LyeioplcAiura horridum, Miers. 

= Lycium caruoiuin, L. 

= Lveium Chilenac, Miers. 

= Ebretia Capenaia, Meisn. 

= Lyoopleaium obovatura, Miers. 
Cbtcuesthes umbroaa, Miers. 

tsz Cbecnestbes comifolia, Miers. 

Lycium vulgare, Dm. 
Lyciopletiura pulcbellum, Miers. 
rs: Lycium Afrum, L. 

Lycioplcaium pulcbdlum, Miers. 
Puecilocbroraa QuHenae, Miers, 
zs, Lycium Carobauum, Mick. 

5= Lycium Tataricum, Poll. 

XT Lyeium acopariura? Miers. 

XT Lycium Euroracura, h. 
ss. Lyolum Carolianum, Mieh. 
ss Pclioatomum acrpyllifoUiilD, 
Miers, 

ss Lycium barbarum ? h. 

Lycium ignarum, Miero^ 

==: Aeiiistus ajwthulatua, 0. Don. 
zsz Dunidia acniatoides, Miers* 
xs Lycium vulgare. Dun. 
s=: Lycmm dxvfiarpum ? Xhm. 
zsi Lycium vulgare. Dm. 

:sz Lycium vulgare, Dun. 
as Acoistua umbellatus, Miers. 

=: Cbwueatbea umbroaa, Miers. 
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XXXIL — On ific Occurrence of the Botile^headed Whale^ Hy- 
peroadon bidens, Flenip, and Remarks thereon. By William 
Thompson, Esq. 

I HAVE lately had an opportunity of carefully examining two 
specimens of the Bottle-headed Whale, an old female and a young 
female, and now forward you a copy of my notes made on the 
spot. The only work on the British Cetacea to which I have 
access is that by Professor Bell on the Brilisli Mamraalia, which 
includes the Cetacea. In that work I find that the occurrence 
of the Bottle-head on the English eoa^t is very rare, and Bri- 
tish naturalists are enjoined lo be very careful in examining any 
specimens ihov may have the good forlune JO’tncet with. The 
pleasant task iiua fallen to my lot, anil I trust tlie trouble I have 
taken and the accuracy of my mcasurcmcnls will leave nothing 
to be wished for on this point. 1 lirst ca‘*efnl)y rac4isured the 
larger of the two, and the fo)lov\ing rc^sulls I eonlidcnlly offer 
to the notice of naturalists. The whole of the incnsnrements 
were taken MUth a tape, and also a two-foot rule. In all cases, 
unless otherwise particularly mcuitioncd, <lie measurements were 
taken from point to point; for instance, in computing the 
distance from the snout to the blowhole, the tape was drawn 
from one point to the other, and was not laid along the facial 
angle. With these remarks I lay before yon the measurements. 


ft. in. 

Extreme length from the eu<l of the snout to the fork of the 

mudal 2*1 0 

Length of the tip# of the caudal beyond the fork * 0 8 

(Thu# making the length 24 ft, 8 inches.) 

Length from the end of the snout to the eye * 3 10 

Length from the eud of the snout to the pecUnal .............. 6 2 

Length from tlio end of the snout to the doml 14 6 

Length from the end of the snout and following the line of the 

belly to the vulva 16 4 

Iietigtii from enmUd to the hack edge of the dorsal 7 ^ 

Length from caudal to the vulva 7 6 

Length of upper mandible ftom the tip of the snout to the 

angle of the mouth 2 4 

Length of under mandible from the tip of the snout to the 

angle of tlie mouth ...» 2 6 

Length of blowhole from tip to tip 0 6 

Dittance of blowhole from the tip of the snout 4 10 

Extent of caudal ftom tip to tip. 6 0 

t«eagth of dorsal at its base 1 11 

Betpit of dorsal along its front edge 1 11 

Height of dorsal at its back edge 1 2 

Lmigth of neetoral, including the portion that is npt free 2 10 

Bremlth of pectoral in its widest part 0 10 

(The widest pai*t is 1 ft. 4 in. from the tip of the fin.) 

Length of vulva 2 0 
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Length of eye-opening 

Width of eye-o|ieiiing 

DisUnee fi^m eye to ear * 

Depth of the mandibles at the base * 

Depth of forehead 

Height of head 

(hrcumference of upper manchble «... 

Chrcuuiferenee of lower mandible 

Cireumference of body at the pectoral 

(hrcumference in front of the dorsal 

(hrcutuference behind the doraal 

Circumference at base of the caudal 

The greatest circ*uniferciice, which was exactly 9 ft. in. from 
the tip of the snout 


ft. in. 
0 2 


0 0 } 
0 7i 

0 9 

1 9 

2 8 
0 6 

0 5 

} a 

1 8 
11 10 
11 4 

9 10 


3 2 


13 8 


The mcasuremeDts are very numerous, but I was most anxious 
to leave nothing undone or in doubt. 

In the specimen I am now describing, which is the larger of 
the two, the forehead is very high and more perpendicular 
thau in Mr. Heirs figure in the ^ British Mammalia,^ but 
which otherwist* gives a very good idea of the annual ; it re- 
minded me of that part in a King Charleses spaniel. The snout 
was 14 inches in length, rounded at the end ,* the sides of it were 
appressed. The palate, as well as the surface of the lower jaw, 
were crowded with small tubercles, which, as well as the whole 
of that portion, were extremely hard to the touch ; but as the 
animals were caught the clay ]»revious to that on which I ex- 
amined them, the hardness miglit have partly arisen from their 
having become dry : I could not detect auythuig that would in- 
duce me to suppose them to be rudimentary vestiges of whale- 
bone. I sought carefully for teeth, but could find none whatever, 
neither could I feel any in the gums ; they were in fact wanting. 
Under the lower jaw, the position of the inferior maxilte is 
marked by a suture running their whole length and united 
together at the chin. The tongue was very large, short, and 
rounded, and reaches to within 13 inches from the tip of the 
snout ; it appears to be a bag of skin, containing blubber and not 
flesh, and was of a purplish colour. The blowhole is in the shape 
of a crescent with the harm turned farwarde, and not backwards 
as stated in Bell and Jenyns ; the orifice is covered with a fikin 
valve. The dorsal, which is veiw small for the size of the ani- 
mal, and which can be of but little if anjr use, is placed consi- 
derably nearer the tail than the head i it inclines backwards at 
an acute angle, and has its posterior edge (which is on a line 
with the centre of the vulva) much hollowed out. The body for 
the distance of about 4 feet from the base of the caudal is com- 
pressed at the sides, and runs off to a keel on both back and 
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belly* The caudal^ which as iu all whales is placed horizontally^ 
is not hollowed out to any great extent : by means of a line 
stretched from tip to tip, 1 found that in the middle it was 
hollowed out to the depth of 8 inches. The i>eetoral» are also 
very small and terminate in an acute angle ; they are placed on 
a line with the under side of the mandibles, and are 3 feet apart ; 
the length of the free portion is about 18 inches. The vulva 
and the anus arc externally aj>parently in one, but in the calf 
they are quite distinct. The maniTme were small, and measured 
longitudinally 3 inches ; in the middle of each was a hole in which 
you could insert a finger ; they were very short, not half an inch 
in length, and appeared composed of wrinkled skin ; they were 
placed one on each side of, and in immediate proximity to, the 
anus. That portion of the vulva which was exposed to view 
measured 2 feet in length, and was composed of soft wrinkled 
skin, very baggy and of a deep lead-colour. Milk was oozing 
from the teats, from which wc may infer that the calf was not 
completely weaned; the milk was creamy and yellowish, appa- 
rently very rich. The belly was blackish -gray, deepening to 
half-way up each aide ; the remainder of the body was of a dark 
brown, nearly black ; the head and snout arc of a much lighter 
brown than the rest of the body, and have a yellowish tinge. The 
eye, which is small in comparison with the size of the animal, is 
of the same size as in the young one. At the base of the snout 
and of the forehead I noticed some extraordinary markings. The 
marks consisted of several circles about half an inch in diameter ; 
on the outside these circles were placed most irregularly, some 
being an inch apart, and others being clustei'cd together and 
overlying each otlier. liach circle was compOvsed of eight or ten 
smali circles about the size of a pin’s head : the regularity dis- 
played in each circle was such, that at the first glance it appeared 
as if they had all been made by one and the same stamp ; on 
consideration it struck me that the marks might have been 
caused by the whale louse, one of which I found on the younger 
whale. 

The whale calf measured 16 ft. 8 in. in length ; from tip of 
snout to eye 2 ft. 6 in. ; snout to blowhole 2 ft. 10 in. ; snout 
to blowhole, measured along the curve of the forehead, 2ft. 1 1^ in.; 
blowhole to dorsal 7 ft* 8 in. ; the attached end of the pectorals 
arc I ft. 7 in. apart ; length of vulva. 8 in. ; distance from vulva 
to anus 8| in. No appearance of mammse. The eye is the same 
mm as bi the old whale. The snout is shorter in proportion, and 
the body darker. The whales bad unfortunately been kept too 
long bejfore they were cut up ; one in fact burst, from the quan- 
tity of gas that had accumulated, and this was rendered worse 
in coniequeiioe of its not having been bled. The flesh was of 
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a deep fed, nearly blaclc, but as it had not been bled, this might 
have made some difference. The intestines I did not see, but 
was informed they were not of very great balk and scarcely 
filled a wheelbarrow. The blubber laid the thirkest at the 
middle of the body, i\here it was 8 inches in depth. The fore- 
head under the hiytr of blubber consisted of a fatty substanee 
very rich in oil ; from it ran a larg:e quantity of pure and limpid 
oil. A quantity of oil ran from the mouth, and falling on the 
ground cofigulated, and had the appctarance of salad oil in a 
frozen state. 

They were both caught on the 2nd of October, having run 
ashore within a few hundred yards of each other in Portland 
Roads ; the calf was first secured. 

Weyrtiouth, Oct. 13, 1854. 


XXXIII . — On the Primitive Divei'sity and Nvmber of AnimoU in 
Geological Times. By L. Agassiz**^. 

There is a view generally entertained by naturalists and geolo- 
gists, that genera and species of animals and plants are far more 
numerous in the present age of the world than at any previous 
geological jieriod. This seems to me an entire iniseonoeption 
of the character and diversity of the fossils which have been dis- 
covered in the different geological formations, and to rest upon 
estimates which are not mude within the same limits and with 
the same standard. Whenever a comparison of the diversity and 
number of fossils of any geological period has been made with 
those of the living animals and plants belonging to the same 
classes and families, it has bt*en done under the tacit assumption, 
which sc(mi8 to me entirely unjustifiable, that the fossils formerly 
inhabiting our globe are known to the same extent as the animals 
which live at present upon its surface; while it should be well 
undei^stood, that however accurate our knowledgci of fossils may 
be, it has been restricted, for each geological formation, to a feif 
circumscribed areas. Comparisons of fossil with living animals 
ought, therefore, to be limited to geographical districts corre- 
sponding in extent to those in which the fomU Occur j or, more 
properly, a fossil fauna with all its local peculiarities ought |o 
be compared wdth a corresponding fauna of the present period, 
and not with all the animals of the same class living at present 
upon the whole surface of the globe. And when this is done with 
sufficient care, and proper allowance is made for the limited time 
during which investigations of fossils have been carriod on eom« 

* From SilUman’t AmeiicsTi Joams] of Sdesiee and Aits for May 
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par^ with that which has been almost everywhere devoted to 
the careful study of living animals^ it will be seen that the num<- 
ber and diversity of species peculiar to each special fossil fauna 
is, in most instances, equal to those found to characterise zoological 
provinces of similar boundaries at the present day. And this 
may be said of the fossil famuc of all affes. In many instances 
the result is even quite the reverse of what is generally supposed 
to be the fact, for there are distinct fossil faume which have 
yielded much larger numbers of species, presenting a greater 
variety of types than any corresponding fauna in the present age. 
Some examples will justify this perhaps unexpected statement. 

The number of species of shells which are found living along 
the shores of Europe does not exceed 600. About 600 species, 
again, is the number assigned to the whole basin of the Mediter- 
ranean, including both the Eui’opeaa and African coasts. Now 
the moat superficial comparison between them and the fossil 
species which occur in the lower tertiary beds in the vicinity of 
Paris, shows the latter to exceed twice that number ; in fact, 
1200 species of fossil shells are now known from the eocene 
beds in the immediate vicinity of Paris, affording at once a very 
striking evidence of the existence of a greater diversity and 
greater number of species at that geological period, even when 
compared with those of a wider geographical area, than at the 
present day. 

Xf it be objected that the variety of forms which occur in tro- 
pical faunae is greater than that which we observe on the shores 
of our temperate regions, and that the temperature of the tertiary 
period having been warmer we may expect a larger number of 
fossil species from those deposits, 1 would only refer to local 
enumerations of marine sliells from several tixipical regions to 
sustain my assertion, that the number of fossil shells from the 
eocene beds of the immediate vicinity of Parts, is much greater 
than that of any local fauna of the present period, even within 
the tropics. A catalogue of not quite 800 sjiecies of shells given 
by Dufo as occurring around the Seychelles Islands, the extent 
of which may fairly oe compared with that of the lower tertiary 
beds around Paris, will sumce to show, that, in a tropical local 
fauna, the number of species known to exist in the present day 
is far inferior to the number of species known to have existed 
during the deposition of the lower tertiary beds in the vicinity 
of Paris. Another catalogue by Sganrin, of the shells found 
about ManritiuS| Boprbon and Madagascar, gives also less than 
dOO species for the extensive range of seas surrounding those 
ibtende. Let us fhrtfaer compare the results of the investigations 
of the sheUs of the Bed Sea oy Hemprich, Ehrenberg and Biip^ 
pell, and there again we find a smaller number, and a more limited 
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variety of types, than are found in the tertiary of Paris ^ for the 
whole basin of the Red Sea has hitherto yielded only 4lX> species 
of shells. Let us finally take the most accurate survey of this 
kind that we have of any shore, that of Panama by Prof. Adams, 
extending over 50^ of latitmh^, 28° N. of the (?i|uat()r and 22*^ S. 
of it, including the most favourable localities for the growth of 
shells ill the raeific under the tropics, and yet we shall find his 
list exceeding but little the number of 50() species. In this 
instance, again, we find that the advantage in number and variety 
m in favour oi tin* tertiary period, and not of the present age. 
If a difierent result has been obtained by the estimates made 
before this, it is owing to the circumstance that the /o.vri/j9 known 
from a few localities within mrrow (/eographical limits were com* 
pared wnth the living species known to occur upon the whole 
face of the globe. But let us trace these comparisons through 
other geological periods, with reference to other classes also, and 
we shall find in every instance similar results. The tertiary foau. 
sils of Bordeaux, though less numerous m spi^cies than those of 
the eocene m th(i vicinity of Paris, will compare w ith any local 
fauna of the present period as favourably for variety and number 
of species as those of the lower tertiaries. This may be said with 
the same certainty of the tertiary shells of the Subapennine bills, 
or of those of the English Crag, of which we now possess a very 
complete list. 

If from the tertiary periods we pass down to the cretaceous, 
do we not find in the deposits of Maestricht, or in those of the 
age of the white chalk, a number and variety of shells as great 
as that which may be found on any shore or in any circumscribed 
marine basin of an extent at all comparable with that of the cre- 
taceous beds within similar limits? Do we not find in the lower 
cretaceous strata, such as the greensand or the Neocoraian, other 
assemblages of the remains of raollusks, which in number and 
variety are not inferior to those of the white chalk ? The oolitic 
series, again, wdll stand a similar comparison quite as well. We 
need not even take the whole group of those deposits, but con- 
sider each subdivision of the Jurassic period by itself, and still 
we find in every one, local faunee of mollusks^ assuming, di 
course, a different character from those of the cretaceous or 
tertiary, but nevertheless sufficiently diversified to admit of an 
estimate, as advantageous, with respect to the points under con^ 
sideration, and to the Ideal faunie of the present day, as the 
cretaceous assemblages of fossils, or those of the tertiary period* 
Of course, in accordance with the peculiar character of tne age, 
different families prevail in these different periods; the Cep&- 
lopoda are extremely numerous, and surprisingly diversified 
during the cretaceous and oolitic periods ; while they dwindle 
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down to a few representatives in the tertiaries^ and so with other 
families. The shells found in the deposits of the new red sand- 
stone period, of the coal period, and of the still earlier ages, are 
perhaps less numerous on the whole, though they can hardly be 
said to be less diversified ; for the extinct forms which occur 
among them are quite an equivalent to the variety of families 
which have lived during more recent periods ; and the daily 
increase of the species found in the different paJseozoic deposits 
shows that, even in point of numbers, those ancient faunae may, 
even in the present state of our knowledge, be compared with 
local faun® of similar extent at the present day. 

Deairous of making the most accurate comparison possible 
between the subdhnsions of the palseozoic formations of the State 
of New York with local fauiue of similar extent in the present 
seas, I have requested Professor J. Hall to furnish me with sum- 
mary indications respecting the results of his extensive investi- 
gations in this field, and I have obtained from him the following 
statement : — 

I regard the Potsdam and Calciferous sandstone as discon- 
nected with the groups above, forming of themselves with their 
fauna (not yet well known in this country) a distinct geological 
period. The entire number of species far known in these 
rocks, admitting all of Owen^s species, is, howeffer, only twenty- 
six. 

The Chazy limestone has 46 species restricted to itself, and 
one other species which is also known in the Black Biver lime- 
stone, The Birdseye limestone has 19 species restricted to itself, 
and two others which pass upwards. The Black Eiver lime- 
stone has 18 species restricted to itself, and one common to it 
and the Chazy limestone, one common to it and Birdseye, and 
one common to it and the Trenton ; and one other, which is 
common to the beds below and above, extending into the Hud- 
son River group/^ making together 81 species for these three 
sets of beds. 

^^The Trenton limestone has 188 species restricted to itself, 
and 80 qf^ecies passing upwards into the Hudson River group. 
The entire number of species known as occurring in the Trenton 
limastone, including those which occur in rocks above and below, 
is about 280. This statement includes some species discovered 
aiBce the publication of the first volume of the ' Pal»ontolo^ 
of New York,' and which would make the restricted species 
about 200. 

The Hudson River group, including Utica slate, has about 
60 riNitricted species, besides those which are common to it and 
the rocks below, making altogether about 100 species. 

You will observe that the development of life at the Trenton 
Ann. Mao. N. Hist. Ser. 2. VoL xiv. 28 
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period has been far the most marked^ though it is true that this 
formation is much thicker than either of the preceding lime^ 
stones, the Chazy being the thickest, aud the ilaek Biver the 
thinnest of the three below the Trenton. 

that portion of the upper Silurian period included in the 
second volume of the ‘ Palseontology of New York,’ the fossils of 
the Medina sandstone, Clio ton group, Niagara and Onondaga 
salt groups, amount to 341. Medina aud Clinton groups, 128 
species. Niagara aud Onondaga salt group, 218 species. 

‘^Tbc Medina sandstone and arenaceous beds of the Clinton 
group contain 50 species, leaving for the calcareous beds of the 
Clinton group 73 species, which, added to the 218 species of the 
Niagara and Onondaga salt groups, give 291 species as the total 
number of species of the calcareous beds of these groups. The 
Niagara is here the more important period, and though not 
thicker than either of the others, contains about 200 species 
reijtricted to itself. Of the Niagai*a group 67 species are Corals 
and Bryozoa. Of the 73 species from the calcareous beds of the 
Clinton group, 19 are Corals and Bryozoa. 

“ In the lower llelderberg group, including the Water lime, 
PentameruB limestone, Delthyris shaly limestone, and upper 
Pentamerus limestone, I expect to describe about 200 species, 
exclusive of Corals and Bryozoa, of which I know already about 
50 species. 

The Oriskany sandstone may contain almut 60 species of 
fossils altogether, ])erhap8 less. 

In the upper llelderberg group, which is the next great 
calcareous formation, I anticipate a less number of species except 
Corals and Bryozoa, of which there are more than 100 species 
in New York and the western localities. Of all that is yet known 
in these limestones besides Corals and Bryozoa, it would be uxi« 
safe for me to estimate more than 100 species. 

From tlie Hamilton, Portage, and Chemung groups I anti- 
cipate at least 300 species within New York, and 1 shall not be 
surprised if more complete investigations produce double that 
number in New York and the West. 

The number of species given here I regard as only approxi- 
mative. 1 hc^e this general statement may meet your present 
reauirements, but 1 regret that I cannot now give you ware 
definite information, particularly regarding the upper Helderberg« 
I give you from this and the higher groups an estimate based on 
the species known to me at the present time, but my final invea-. 
tigations always reveal a greater number than I anticipate.^^ 
These statements of Professor Hall place already each of the 
principal groups of rocks of /the State of New York in th® cate^ 
gory of distinct independent successive faunse, each ex|uivakmt 
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to lui many local fauiue of the pment period ; for we inajr repeat, 
that the fauna of the Seychelles contains only 258 species, and 
that of Mauritius, Bourbon and Madagascar, 275. Nay, upon 
8000 miles of coast along the western shores of the American 
continent within the tropics, only twice the number of living 
species have been obtained as occur respectively in each succes- 
sive greater subdivision of the palteosoic system within the nar- 
row limits of the State of New York only. (See above the results 
of Professor Adamses investigations upon the coast of Panama.) 

It IS a most unexpected and very significant coincidence, that 
the late admirable investigations of Elie de Beaumont upon the 
mountain systems have led him to the recognition of nearly ten 
times as many periods of great disturbance in the physical con- 
stitution of the earth^s surface as he himself knew twenty-five 
years ago, jeach attended by the upheaval of as many mountain 
chains, diiFering in their main direction. The investigations of 
palsBontologists having an entirely difierent character, and founded 
upon facts which until recently have apparently had only a re- 
mote connexion with the other series of phenomena, have never- 
theless brought them at about the same time to like conclusions 
respecting animal life, showing that the periods of disappearance 
ana renovation of organized ^ings upon the earth have been 
much more frequent than could be supposed even ten years ago, 
each set having pnibably been characteristic of one of those long 
periods of comparative rest intervening between two great suc- 
cessive geological cataclysms. 

What is true of Mullusca may be said of all other classes. 
Among Radiata, are not the coral reefs of the palieozoic ages as 
rich in species as any coral reef of the Pacific P Let us even 
compare the moat' extensive lists of corals y(>t given as belonging 
to any circumscribed locality, — those of the Red Sea as described 
by Ehrenberg, those of the Feejec Islands as described by Prof. 
J* D. Dana,— and let us inquire whether the palseozoic rocks of 
tiie State of New York do not show as great a variety and as 
large a number of species in their successive reefs* Again, have 
not the coral reefs of the oolitic period in Normandy, or in the 
Jura of SwitserlamL the Alp of Wurtemberg, increased our 
lists of fossils as largely, and introduced into our sodogical works 
as various forms as are known from any of the most diversified 
coral r^ons in the world at the present day ? 

Passing from the corals to the Eebinoderms, the question may 
be xaversed, and it may be fiiirly asked, whether there is any sea- 
shore extendi^ over ten and tens of degrees of longitude and 
h|rit)ade, even nndmr the tropics, which has yielded as large a 
nnmbar of those Radiata, as occur in ahnosi any of the geolo- 
gxed formations P The number of Crinoids found in the single 

28 **^ 
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8et of beds known under the name of Niagara limestone, equals 
the whole number of Eohinoderms found around all the coast of 
the United States. The Crinoids, Echini, and Star-fishes of the 
oolitic period, or any of the subdivisions of that formation, sur- 
pass the number of species of that class which may be gathered 
around the coast of entire continents in the present day. The 
diversity of forms of these animals, comparing them with those 
of the cretaceous periods, is equally great, though the Crinoids 
begin to diminish in number. But the variety of Spatangoids 
and ClypcHstroids which come into play compensate largely for 
the diminution of the family of Crinoids. 

The type of Articulata may seem, in the present condition of 
our knowledge, to form an unanswerable objection to the broad 
statement I have made above, for the hundred thousands of 
insects which arc known in the present creation will hardly allow 
a comparison with the fossils. But let us examine, upon the 
principles by which we have been guided in the preceding com- 
putations, what is the true state of things respecting the occur- 
rence of Articulata in former geological periods. We can, of 
course, hardly expect to find worms well preserved in geological 
formations, on account of the softness of their body, which will 
scarcely allow of preservation to a greater degree than Medusie. 
But a few instances in which impressions of these animals have 
been found justifies the assertion that they existed as well in 
former periods as now. The impressions of Meduste found in 
the lithographic limestone of Solenhofen, which are preserved in 
the museum of Carlsruhe, not only carry back the existence of 
this class to the Jurassic period, but justify the question whether 
a large number of the fossil Polypi from older periods, which 
have been described as belonging to that class, are not in reality 
nurses of Medusfc similar to the Gampmularua and Seriularim 
the present day, which are now known to be no Polyps, but one 
of the alternate generations of Medusie, And as for the worma, 
we find in each geological formation, from the oldest to the moat 
recent, fossil Serpuh, or similar solid cases of worms in as large 
numbers as we find these animals anywhere at the present day. 
And where the existence of 8erp%tke is established by such im- 
questionable evidence as that of their calcareous oases, are we not 
justified in the inference that those entirely naked worms which 
are found everywhere existing with Serpula, had also their cor- 
responding representatives during former geological periods f 

With the class of Crustacea the difficulty in the comparison is 
already less ; for in the tertiary beds of Sheppey there have been 
found a variety of lobsters, shrimps and crans, which would 
favourably compare With the crab fauna of any limited shore in 
the present day ; and I doubt very much whetner such a variety 
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of Crustacea could be collected anywhere on a shore of equal 
extent to that of the white chalk of Sussex, as l)r. Mantell nas 
uncovered in the vicinity of Lewes. For a comparison of the 
Crustacea of the oolitic period, I would only refer the sceptic to 
the monograph of the Crustacea of Solenhofen by Count Miinster, 
who has figured from that single locality more species than are 
known in the whole basin of the Mediterranean, excluding the 
minute species which have not yet been sought for among the 
fossils. 

In earlier geological ages, during the deposition of the coal 
and other palaeozoic rocks, the class of Crustacea pmsents a very 
dififerent character. The gigantic Kntomostraca and the extinct 
family of Trilobites take the place of the lobsters and crabs of 
later periods. But palaeontological works illustrating the fossils 
of Sweden, Russia, Bohemia, England and France, have made 
us acquainted with as great a variety of species of those families 
as are found of the later representatives of the class in more 
modem deposits. So that among Artioulata, the class of Crus- 
tacea may be said to have been at all periods as largely repre- 
sented, and to have shown as great a variety of forms, as occur 
anywhere within similar limits in the present time. 

The carctnological fauna of the whole Indian Ocean scarcely 
exceeds in variety or number of species that of Bohemia alone, 
as it is now known by the admirable investigations of M. Barrande. 

From their minuteness and general structure, insects might 
be excepted in such a comparison without affording a sufiicient 
argument against the view I have taken of the subject, even if 
insects had nowhere been found in large numbers in a fossil state ; 
for it must be plain that their preservation requires more favour- 
able circumstances than the preservation of other animals more 
largely provided with solid parts. But though the fossil insects 
have not been sufficiently investigated in all geological forma- 
tions, have we not several examples which show that in some 
geological periods, at least, they were as numerous as in the 
present day ? The beautiful monograph of Behrens, of the in- 
sects whicn occur in amber, shows bow varied these animals 
were during the period of the formation of that gum ; and the 
tmparalleloa investigations of Professor Oswald Heer upon the 
insects of CEningen and Eadoboj have furnished us with means 
of eOmparisons which show that, during the deposition of the 
Moiasse of Switzerland, the insects were as numerous and as 
diversified thore'as they are anywhere in our day within similar 
bomudafies. And the fragmentary information which we already 
possess upon the inseets of Aix in Provence, and those of (Enin- 
gen, will justify the expectation that insects will finally be found 
very numerous in all the geological periods from that of the 



858 li. AgWMiB m the Primitive Divereity and 

carboniferous deposit to the present day ; that is to say^ ever 
since terrestrial vegetation has had an extensive developments 
The discoveries by Hugh Miller of true trees in the old red 
sandstone will justify the prophecy that insects will be found, 
some day or other, even among palaeozoic rocks older than the 
coal period. 

But what of the Vertebrata ? Is there not evidence that, at 
the pi’esent day, they are more diversided and more numerous f 
Here, again, I answer decidedly, No ; granting only that there 
are periods during which the higher classes of tliese types did 
not exist, and that therefonj, us a type, the Vertebrata of the 
present day are more diversified; but the individual classes, 
from the time of their appearance, have been as numerous and 
even as various in each lormer period as they are at present. 

Let us apply to these the same measure which we have applied 
to the Radiata, Mollusca and Articulata, to justify this assertion, 
which seems so completely at variance with our knowledge of 
fossil Vertebrata. Fishes occur, as is well known, in all geolo- 
gical formations. But should we compare the fossil fishes of 
each gcolojrical period, as they are known from a few localities, 
with the whole number of fishes which exist all over the world 
in our day? It would be as unphilosophical as it would be in- 
consistent with our knowledge of the geographical distribution 
of animals. Like all other living beings, fishes are located 
within definite boundaries, and it will be but fair to compare 
the fossil species of a given locality with the special ichthyolo- 
gical faunae which occur in different oceans, or in different frerfi- 
water basins. Now with this rule we may institute a comparison 
of the fossil fishes with the living ones, with reference to their 
number as well as to their variety. 

The number of species of fossil fishes known at present fiwm 
the tertiary deposits, in a single spot, upon the Island of Shimpey, 
is greater than the number of fishes which have been collected 
around the coast of any of the islands of the Pacific Ocean, as 
far as we know the local ichthyological faunae of those regions; 
it is as great nearly as the whole number of fishes kpown from 
the shores of Great Britain. The same may be said of the fishes 
of Monte Bolca, or of Mount Lebanon, or of those of the white 
chalk of England, or of those of Solenhofen, or of those of the 
lias of Lyme Regis ; and if we pass to older deposits, to the old 
red sandstone even, — thanks to Mr, Miller, and to the investiga- 
tions of other British and Russian geologists, — do we not know 
from that old formation a$ many fishes as from any of the more 
recent ones, or from any circumscribed marine basin ? and is not 
the variety which occurs among them at each period as great, 
though 01 a different character in each, as the variety which 
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oeem at tbe preciant day ? So that it can be fairly said, that at 
all periods fkhtes have presented as great a variety <rf forms, and 
as numerous species, as under corresponding circumstances at 
the present day. 

Tbe class of lleptiles will allow similar conclusions ; for though 
the giants of the class have chiefly been studied, do they not in- 
dicate an abundance) and a variety of these animals during the 
tipper secondary formations as great as in any tropical region ? 
and have we not sufficient indications among the tertiarics to be 
justified in expecting that they also will turn out to be more 
i^umerous than they are now known to he ? 

The class of Birds seems to form an exception in this view. 
But there seems to be particular reason why the bones of birds 
should be more liable to destruction and decomposition than 
those of other Vertebrata. And whoever has traced the discoveries 
made recently among the fossils of this class, will certainly not 
insist upon a supposed scarcity of birds in former periods, but 
rather be inclined to admit that the limited number now known 
is to be ascribed to the deficiency of our knowledge rather than 
to a want of these animals in earlier formations, indications of 
their presence having been asceitained for several tertiary forma- 
tions, for cretaceous deposits, and even for deposits belonging 
to periods older than the chalk. 

Fossil Mammalia are comparatively too well known to call for 
many remarks after what has been said above. lict us only 
remember that the number of fossil species found in Brazil alone 
^uals the whole number of Mammalia known to live at present 
in that country j that the fossil Mammalia of New Holland com- 
pare already favourably with the living species of that continent ; 
and that the locality of* Montmartre done has yielded as many 
lai|(e Mammalia as occur all over Europe, and the Mauvaises 
Terras in Nebraska as many as may be found in North America 
now. So that, if we grant simply that among Vertebrata the 
diversity has been increasing with the successive introduction of 
their different classes, the number and diversity of these differ- 
ent classes at each period have been as great as they are at 
present. 

These facts arc of the utmost importance with reference to the 
great ^estion of the order of succession and gradation of animals 
in the different geological periods. They cut away for ever one 
of the arguments upon which the aasertors of the development 
theory have insisted most emphatically. Before it could be 
granted that the great variety of types which occur at any later 
period has arisen from a successive differentiation of a few still 
aarlier types, it should be shown that in reality in former periods 
the typai are fewer and leas diversified | and we have now shown 
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that this is so far from being the case^ that in many instances 
the reverse is really true, I have already attempted elsewhere 
to show in outlines what is the real order of succession of the 
great types of the animal kingdom ; I need not therdore repeat 
here wnat may be gathered from the diagram at the head of the 
Zoological Text Book I have published jointly with Dr. Gould, 
I shall limit myself to a few more general remarks upon the 
special difficulties involved in a more thorough investigation of 
tne subject. 

The study of the order of succession and gradation of the 
organized beings which have inhabited our globe at different 
periods, presents indeed difficulties of more than one kind. Un- 
happily, these difficulties have seldom been all considered in their 
natural connexion by those who have ventured to consider the 
subject in its whole extent ; thus presenting certain results as 
genera] which would require various qualifications to be true. 
In comparing fossils of one and the same, or of different geolo- 
gical formations, it is in reality not enough to ascertain their true 
geological horizon, which we may call the. chronological el^mi 
of the inquiry ; it is equally important that the differences or 
resemblances arising from the geographical distribution over the 
wide expanse of the whole surface of the globe, which we may 
call the topographic element of the question, should be also con- 
sidered, for it is already known that, within certain limits, the 
same differences and resemblances which are observed at present 
between the animals inhabiting different parts of the globe existed 
already in former geological periods. We must therefore become 
aoauamted with the general biological character of the epoch as 
well as with the local fauna of each period. The tertiary faunee 
of New Holland and the Brazils, for instance, resemble more 
closely the living faunae of those parts of the world than they 
resemble one another. Our lists of fossils teem with cbronolo^ 
gical errors of the worst kind, arising partly from false identifi- 
cations of strata, which in reality belong to different periods^ 
but the fossils of which are thus represented as having inhabited 
our globe simultaneously, when in reality they may have been 
separated by long periods of time, and existed upon the earth 
under very different physical conditions. This chronological 
confusion is further increased by the too extensive limits fre- 
quently assigned by geologists to the successive groups of rocks 
forming the crust of our globe. For instance, when the creta- 
ceous or the oolitic formations are considered respectively as in- 
divisible natural groups, and tbe fossils of all their subdivisions 
are enumerated in one single list as the inhabitants of a long 
period, an infinitude of anachronisms arc presented to the mind, 
which no special mention of localities can rectify ; and until the 
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fossik each of the natural subdivisions of these fomations 
{^all have been grouped together and compared careftilly, as I 
have attempted to do in my Monopaphs of the TrigonicB and 
of the of Switzerland and the adjoining countries, or as 

Al, d^Orbigny has done, upon a much larger scale, in his 
* Pal^ntologie Fran 9 aise,^ no correct ideas can be formed re- 
specting the succession of animals and plants characteristic of 
these long successive periods. I do not oclieve there is a single 
palaeontologist, whose opinion is worth having, who can Suppose 
at this day that any of the animals, the remains of which are 
buried in the lias, lived sinjultaneously with those of the inferior 
oolite, or these with those of the Oxford clay, or these with those 
of the upper division of the so-called oolitic formation. The 
same may be said of the different natural subdivisions of the 
cretaceous formation, and of the subdivisions introduced of late 
among the palaeozoic rocks, by Sir Eoderick Munhison and Pro- 
fessor Sedgwick, and in America by Professor J . Hall. 

But even after this separation of the fossils, the synchronism 
of which may be fully established, our task is only fairly begun, 
for then must begin the zoological identification of all the species, 
which must be correct in every respect before general conclu- 
sions can be drawn from it. 

In the first place, the specific identity of organic remains is not 
so easily ascertained as many geologists would seem to suppose, 
if we may judge from their statements ; but unless the validity 
of a species is sanctioned by a practised zoologist, it cannot be 
taken as a basis for sound generalizations in reference to ques*^ 
tions of a purely zoological character. The number of false 
identifications which have been accumulated in geological works 
i% truly frightful. It would, however, be very unjust to accuse 
^legists in genera] of inaccuracy on this account, the fault 
IS mostly to be trac(;d to other parties from whom the names 
were obtained. It should only be understood, that the materials 
thus accumulated are no longer fit to be used for the discussion 
of the questions which have been raised with the modern pro** 
gress of geology, and that a thorough revision of all the identi- 
fications made in former years is imperatively demanded by the 
modern progress of palieontology. It would, however, be some- 
times amusing, were it not actually distressing, to see the manner 
in which some geologists deal with fossils, considering them 
simply as the characteristics of certain rocks, and hardly yet 
dreaming that there may be such a thing as a special zoology of 
the different geological periods, and that during each, local faun® 
may have existed with peculiar animals, &c. The ideas about 
dbaracteristic fossils are still very crude, and nothing is more 
absurd than the complaints about unnecessary multiplication of 
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genera and apeciea ; as if both genera and epectea had not a 
natural existence, independent of the estimates of naturaliata. 
It would be just as reasonable for astronomers to complain of 
the great number of stars, as for geologists to object to the in- 
vestigations of zoologists, on the ground that they lead to the 
" making of too many species 

The difiSculty with reference to the identification of species is 
threefold: !• different species may be considered as identical j 
2. specimens of the same species in different states of preservation, 
or of different age, or sex, &c\, may be considered as distinct spe- 
cies ; or 3. the same species may have been described by different 
authors under different names, and their identity afterwards over- 
looked by later writers. Who dtn^s not see what amount of error 
may accrue from the indiscriminate use of materials which are 
not first submitted to a very critical revision in these different 
respects, not to speak of the general difficulty of agreeing upon 
the limits of specific differences ? With regard to this last point, 
however, I would say, that any one who in discussing general 
questions would only use materials revised candidly with the 
same principles, could not fail to obtain at least unifonu results. 
And when the results of investigations made upon materials cor- 
rected in different ways by different authors are compared with 
one another, if these differences are kept in view, the disagree- 
ment in the results would not be found so great as it might other- 
wise seem. The astronomers end physicists have long learned 
to correct their observations before using them, and to take into 
consideration what thi^y call the personal equation of difierent 
observers ; — are we never to learn from them a lesson in the esti- 
mation of our respective investigations, and shall our facts for 
ever be used without being first corrected for all the possible 
causes of error and disagreement ? As long as there are differ- 
ences of opinion respecting the natural limits of genera and spe- 
eies, is it not absolutely necessary to reduce or expand the 
applied to the investigations of different authors, when using 
them for the same purposes, exactly in the same manner as ther- 
mometric observations made with the scales of lieaumur or Cel- 
sius or Fahrenheit are reduced to the same standard, before 
being compared. 

In the second place, species nmst be referred to gemra circum- 
scribed within the same limits, before they can fairly be compared^ 
or at least lead to trustworthy general results. As long as cer- 
tain bivalve shells of the carboniferous and oolitic seiies were 
referred to the genus Unio, it could appear that the family of 
Naiades began its existence at a very early period ; but since the 
oolitic species of this kind have been ascertained to differ essen- 
tially ihim our freshwater shells, and to constitute by themselves 
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a natural j^enna more cloaelj allied to CrusmUUn than to VniOf 
nobody thinks any longer of looking for Unios in marine iepmitB, 
As long as certain fossil fishes of the Zeehstein and Lias were 
referred to the genera Esow and Cyjwinusy the families of which 
these genera are the types could be supposed to have extended 
their range far beyond the tertiary formations, before which how- 
ever no one of their representatives is to be found. Before the 
Spatangoids were divided into natural genera, the genus Spa* 
tangm was mentioned among the fossils of the oolitic as well as 
the cretaceous and tortiaiy formations ; now it is restricted to the 
last among the fossils and found also among the living. 1 do 
not believe that a single genuine species of Oorgmia is found 
among the fossil Polypi, and yet that genus appears in the lists 
of fossils f**om the palajozoic period to the present time. 

Since it is not my intention to enter here upon a special cri- 
ticism of the innumerable errors of this kind still to be found 
even in modern lists of fossils, I shall not multiply my examples. 
These may be sufficient to show how important a correct 
identification of the fossils may be, in the estimation of the order 
of succession of organized beings ; and I cannot but lament the 
utter want of consideration evinced even by many distinguished 
palfieontologists in this respect, who seem to think that the know>^ 
ledge of species is sufficient in itself to a proper appreciation of 
the order of creation, and that genera are arbitrary divisions 
established by naturalists merely for the sake of facilitating the 
study of species, as if the more general relations of living beings 
to one another were not as dchnitely regulated in all their 
degrees by the same thinking mind, as the ultimate relations of 
in^viduals to one another. 

- In the third place, the natural affinities of genera shmld be ascer* 
Umed, Unless the genera are referred to the families to which 
they truly belong, unless the rank of these families in their 
reapective classes is positively determined, unless the peculiarities 
of structure which characterize them are taken as the foundation 
of such an arrangement, and further corroborated by the mode 
of development ot‘ their respective types, it would be a hopeless 
task to attempt to deternnue the oraer of succession of the fossils 
in different geological formations. Before the Crinoids which 
Lamarck placed among the Polyps had been referred to the class 
of iSchino^rms^ nobody could have understood the beautiful gra- 
dation so fully ascertained now, which may be traced through all 
gecdogical formations among these animals. Before it was ascer^ 
tained that the little animal described by Thompson as a living 
Crinoid, under the name d’ Peniacrinm europteus, for which 
De BlainvUle established the genus Phptocrinus, is in reality the 
young of a Cwmtuk, nobody could have suspected the wonder- 
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fill relations which exist between the changes animals now living 
undergo during their growth, and the order of succession of en- 
tire classes of animals during successive geological ages* As 
long as the natural position of Trilobites remained doubtful in 
the animal kingdom, the characters of the prototypes of the class 
of Crustacea could not be appreciated. Who does not see how 
impossible it was for those who classified the Trilobites with the 
Chitons to arrive at any sound results respecting the gradation 
and order of succession of these animals f whilst now they are 
beautifully linked to the Macrura of the Trias, by the gigantic 
Entomostraca of the Devonian and Carboniferous periods. Again, 
the knowledge of the embryology of Crustacea gives us a key to 
a correct appreciation of the early appearance of the Macrura and 
the late introduction of the Brachyiira. The removal of the 
Bryoeoa from among Polypi to the class of mollusks, will entirely 
change the aspect and relations of the faunae of the palaeozoic 
rocks* How different, again, would the order of succession of 
mollusks appear, were we to adhere to Cuvier^s view of sepa- 
rating the Brachiopods, as a class, from the other Acephala, to 
which they are now more correctly referred. The vexed cmestion 
of the period of appearance of Dicotyledonous plants in tJbe geo- 
logical series would have been settled long ago, had it been 
placed upon its real foundation. It is not in reality to be argued 
upon palieontological evidence chiefly, for it resolves itself in the 
main into a botanical question, and the definite answer must de- 
pend upon the position finally assigned by botanists to the fami- 
lies of Conifenc and Cycadeee. If these natural orders of plants 
are really allied to the Dicotyledoneae, then this type begins with 
the palaeozoic rocks in the Devonian system, and there is no i^ra- 
dation in the order of succession of plants during geological 
times. But if the view of Brongniart is more correct, if the 
Coiiiferse and Cyc^deae have to be separated from the Dicotyle- 
doneae as Oymnospermae, and if moreover these latter should 

S rove, as I believe they are, inferior even to the Mcmoco^lC'^ 
oneae, then we may at once recognize in the vegetable kingdoiu 
a similar gradation of types as among animals. These examplat 
may suflSce to show what is requirea for a proper investigation 
of the order of succession of organized beings in the course of 
time, and how little confidence the investigations in this field 
deserve, which have not been made with due reference to all the 
points mentioned above. It is indeed only in the classes, the 
stmctoc and embryology of which are eaually well understood, 
that we are able to discover the laws regulating the succession Of 
animals and plants in geological formations, and our knowledge 
is still too imperfect to canr the investigation into all families 
of the animal kingdom. Yet enough is known to leave no 
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doubt fts to the final result ; we mm confidently await the time 
when the glory of the wonderful order of creation shall be fully 
revealed to us^ and this may stimulate us to renewed efforts^ 
since success depends entirely upon our own exertions. 

The geographical distribution of animals only began to be 
studied long after systematic zoology had made considerable pro- 
gress, but even to tnis day the limits of the faunaj are nowhere 
circumscribed with any kind of precision, the principles uj)on 
which they might be determined an? in many respects question- 
able, and a large number of animals arc daily described without 
any reference to their natural distribution upon the earth ; though 
much has already been done since Bufibn to place this branch of 
our knowledge upon a better foundation, and especially to ascer- 
tain the laws rcpilating the geographical distribution of certain 
classes and families considered isolatedly. The point which now 
requires particular attention, is the combination of these differ- 
ent types within definite regions, and their common circumscrijp- 
tion within natural zoological provinces. This study would be 
particularly important with reference to the comparison of the 
local faunae of former gexilogical periods with those of the pre- 
sent creation ; but since the latter even are comparatively little 
known, we must be satisfied to wait for the time when thorough 
comparisons shall be possible between the local faunae of each 
and all geological periods inter se, and with those of other 
periods. 

In closing this digression, I may sum up my criticism upon 
palaeontological investigations by saying, that any generalization 
respecting the succession of organized beings which is not based 
upon materials in which the synchronism and succession of spe- 
cies and their geographical distribution are not duly considered, 
and in which the identification of species is not made with refer- 
ence to sound zoological principles, with due regard to the equal 
limitation of genera, and also with reference to our improved 
dasedfioations in zoology, is not fit to be trusted. All species 
taken into consideration should undergo a revision with reference 
to their chronology, their topography, and their zoology ; and in 
the last point of view, the range and natural limitation as well as 
identity of the species, their generic affinities and their zoological 
elasiifioetion, should be equ^y tested. 

Betuming now to the main subject of this paper, I have 
further to say, that the very fact that certain stmtified rocks, 
even atdong the oldest formations, are almost entirely made up 
of fragments of orpnized beings, should long ago have satisfied 
die most seeptical that both animal mul vegetable l^e was as 
mutm and profusely scattered upon the whole globe, at all times and 
Aarim aU geological periods, as it is now. No coral reef in the 
Paeim: contains a larger amount of organic debris than some of 
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the limestone deposits of the tertiary, of the cretaceous, or of the 
oolitic, nay, even of the palaeozoic periods ; and the whole vcge* 
table carpet covering the pi'esent surface of the globe, even if we 
were to consider only the most luxurious vegetation of the tro- 
pics, and leave entirely out of consideration the whole expanse 
the ocean, as well as those tracts of land where under leiwi 
favourable circumstances tlie growth of plants is more reduced, 
would not form one single seam of w orkable coal to be compared 
to the many thick beds contained in the )t>cks of the carbo* 
ni&rouB period alone. 


XXXIV . — Memoranda of Observations made in small Aquaria, in 
which the Balance between the Animal and Veaetable ^ganisms 
was permanently maintained. By Rob£Ilt £sq. 

Ptesh Wale?', 

Memorandum 1 . 

In my communication, dated September 1852'*^, I gave a 
detailed account of my observations on the thread or web 
which some species of the freshwater snail form to effect or 
facilitate their passage from one spot or object to another, and 
thus either ascending or descending by its means; and the 
instances noticed up to that period had reference only to the 
varieties of the lAmnem, In continuation of my observations 
on the same subject, I have now to state that the varieties of 
Planorbis, as also Neritina fluviatilis and Physa fontinalis, have, 
since that date, been noticed to possess the same power ; and in 
the case of the latter, Physa fontinalis, the thread or web was so 
tough and strong, that on one occasion I was able, by mcaps of 
a small rod introduced between the creature and its point of 
attachment, to move it out of its straight course a considerable 
distance, and by then slowly drawing the rod upwards, I suc- 
ceeded in raising the snail completely out of the water a space 
of about 7 inches, suspended by its thread, so that, under these 
circumstances, the thread itself became distinctly visible. 

Prom the observations which I have been enabled to make, I 
consider that I am justified in stating that all the freshwater 
snails are possessed of this power. 

Memorandum 2. 

As an evidence of the permanency of the bdance capable 
of being established between the animal and vegetable orgau^ 
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iotm by the introduction of the waternmail or otb(^ phyto* 
phagous mollu9k| as I have elsewhere described*^ I may state 
that the same water in which my original experiments were made 
in March 1849 has been in continual use up to the present time^ 
several fish living constantly in it^ without disturbance^ and that 
it is now as bright and in as healthy a state as at the first period 
of its being employed. 

Again, iu a small jar of about one pint capacity, having a 
single plant of Vallisneria ^traits growing healthily in it, and 
with a few small water-^snails as scavengers, 1 suece^ed during 
the spring of 1853 in hatching and rearing a young trout. 
The egg was obtained from Mr. S. Gurney, jun., and had been 
removed from his preserves in the river Wandle; the shell 
raptured the day after my receiving it, and it was maintained 
in a perfectly healthy state during the whole of the period 
required for the development of the respiratory organs, and 
the complete though gradual absorption of the ovum. This 
development was perfected in fifteen days from the bursting of 
the shell, till the period that the fish could sustain itself con- 
tinuously in the water and was able to swim strongly. Having 
arrived at tliis stage of maturity, the vessel became far too small 
for the free use of its active powers of locomotion, and it was 
therefore transferred to a small tank containing several minnows, 
when to my great annoyance it was immediately seized and de- 
voured. 

As another instance of the voracity of the finny tribe and 
their destruction of each other, I may mention here that I 
had on a previous occasion placed several small trout fry over- 
night in an aquarium containing some gold-fish, but they must 
have been rapidly preyed upon, as no trace could be seen of them 
the following morning. These facte will demonstrate clearly the 
bavoc which must take place iu the rivers and streams among 
the young fry of various fish under ordinary circumstances, when 
they are proved to be devoured with such extraordinary rapidity 
even by such species as the gold-fish or carp tribe and the 
minnow. 

Memorandim 8 . 

Care shotdd be taken in the aquarium for fresh water to ex- 
clude the oi^inary Polype or i/yrfm fwtea, particularly where 
oelrtain species of fish are to be preserved, as with the minnow 
(JbeumeuB Phminm), for these creatures, insignificant as they 
may appear, after a short time cause their death, and that under 
i|f|Ost extinordinary circumstances, as the following observations 


^ <li>arterly Jounisl of the Cbein. 8oc. for April 1850, vol. Ui. p. 52. 
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will tend to show *In a small aquarium that had had gold-fish 
kept in it for a length of time^ but which had been removed into 
one of larger dimensions arjd more fully exposed to the light, an 
enormous number of the Hydra fusca were observed to have 
made their appearance very soon after this removal. Wishing 
therefore to ascertain if the appearance and rapid increase of 
these polypes had been prevented by the gold-fish, the following 
lacperiments were made ; — Fifteen individuals of the Hydra fusca 
were placed in the aquarium containing the gold-fish, but they 
very soon disappeared, having I presume been devoured by the 
fish ; a second fifteen were then introduced, but with the same 
result* At the same time as this experiment was made, fifteen 
hydras were placed in a tank containing four minnows {Leuciscus 
Phoxinm) and a pair of small eels, but as the minnows did not 
appear to touch them, the same number of polypes being 
counted over several times during a period of three weeks, they 
wore soon forgotten altogether. After a space of about seven 
months had elapsed from this time, the minnows were observed 
to assume a most extraordinary aspect, the head appeared very 
much swollen, and the eyes of all of them looked as though 
starting out of their heads, being forced upwards and in an out- 
ward direction and much enlarged ; by degrees the gills of some 
of them became streaked with bloody markings, and this gra- 
dually extended to the base of the pectoral fins. The whole ap- 
pearance was most distressing to contemplate, particularly as it 
was impossible, from ignorance of the cause, to adopt any reme- 
dial measures. Judging from their appearance my impression 
was that they had been poisoned, and assuming that it must 
,have arisen from something putrescent which they might have 
raked out of the materials at the bottom of the aquarium, the 
whole of the water was drawn off clear by a siphon, the gravel 
and sand thoroughly washed, and ev^thing replaced in the tank 
with the fish ; no improvement however appeared to follow, the 
fish got worse and ultimately died. This was in June 1808. 
Before this extraordinary change came on, the fish had been ob- 
served to cluster together in one particular secluded spot, and 
rarely came out as ^ey had been accustomed to do, and vvtuen 
they did venture forth they rubbed or jerked themselves with much 
force against the gravel and rock-work, as though something was 
irritating the skin ; nothing however was visible. I had had these 
fish for about eighteen months in the same aquarium. As the 
water was perfectly bright and clear, and free from all odour or 
unpleasant taste, I procured six fresh minnows and placed them 
in the tank; for aoout ten days they appeared to be pretty 
healthy ; they did not however swim about freely, but herded 
together in one comer of the aquarium, and then the same ex- 
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traordinftrv change gradually came on which had been obseiwed 
in the otner»^ and after lingering for seventeen days they all 
died. On carefully scrutinizing the different parts of the tank 
with a magnifying-glass, my attention was at once arrested by 
observing the enormous numbers of the Hydra fusca which were 

E resent, particularly on the parts of the aquarium where the fish 
ad been accustomed to feed; that is, along the water-line 
towards the light, at the base of the plants of Vallimeria (tpiralis, 
about half an inch above the gravel, and on the whole of the 
rock-work around the 8pacf3 where the minnows delighted to 
hide; here they might have bee*n seen stretching out from the 
sides, hanging down fi-om the top, in fact in eveiy possible 
direction — here then was a solution of all the evil. It now be- 
came a question how these pests were to be eradicated, and after 
canvassing in my mind a variety of suggestions, I determined to 
endeavour to remove them individually, and by this means they 
were speedily got rid of; from fifty to a himdird being taken 
out daily. The method by which this operation was effected was 
as follows : — A long glass capillary tube open at both ends was 
introduced into the water, having the finger kept tightly over the 
upper orifice, while, with the edge of the lower opening, the 
polype was detached from its hold ; the moment this was effected 
and the hydra began slowly to fall through the water, the finger 
was removed, and the water with the polyi)e was thus rapidly 
driven into the tube by the pressure of the t*xternal column of 
water ; on replacing the finger the contained water and polype 
were removed. By persevering in this course they were caught 
with the greatest rapidity and dropped into another vessel before 
they had time to attach themselves to the interior of the tube, ^ 
falling through the water like a miniature parachute. When 
situated in places where this mode of capture could not be em- 
ployed, as on the leaves of theVallisneria, or on the under sides 
of the rock-work, they were pulled off with a jerk by means of a 
small pair of forceps. In this manner between four and five 
hundr^ polypes were removed from a small aquarium holding 
about six gallons of water. Since tbivS some small carp and also 
minnows have been placed in the same water, and have continued 
noyf for upwards of sixteen months in perfect health. 

ft is a curious problem as to the manner in which this de- 
struction of life was brought about ; my own impression is that 
the hydras seised on the minnows whenever their extended ten- 
taeula were touched by the swimming fish, — stinging them, and 
causing a great degree of irritation ; and that the polypes were 
tpm from their position by the greater strength of the fish and 
carried to their places of retreat, where, by consequence, the 
mischief was contmually accumulating. A similar removal from 
Am. &; Mag. N. Hist. Ser. 2. Vol. xiv. 24 
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one place to another of an analogous creature, the young of 
the Actinia, takes place in sea water, from their attaching them-' 
selves by their tentacula to some moving denizen, the hold being 
released very soon after they are forced from their original 
attachment. 

Sea Water- 
Memorandum 1. 

In my pr(Jvious experiments in this brapeh of the subject, 
commenced in January 1852*, and of which some n'Hults were 
communicated to the British Association at their meeting last 
year at Htill t, I stated that the result of my experiments to 
ascertain the kind of sea-weed best fitted for maintaining the 
balance with the animal life was, under ordinary circum- 
stances, in favour of the Chlorosperms, and that the Rhodo- 
sporms submitted to the like conditions did not answer the 
purpose desired and at the same time retain their colour and 
beauty, inasmuch as they very soon became coated with a growth 
of short green and brown Confervm {Conferva tortuosa'i), which 
entirely mantled the whole surface of the fronds and destroyed 
their characteristic appearance. During these investigations, 
however, it occurred to me that it might be possible to obviate 
this drawback, and I have, 1 believe, succeeded, after a series of 
experiments, in overcoming this inconvenience, and can now 
retain them in all their natural loveliness and render them quite 
efficient for all the purposes required, that is, as consumers of 
carbonic acid and generators of oxygen. 

The ground on which I have reasoned as a basis for these 
experiments has been the consideration, that nearly the whole of 
these red or pink-coloured sea-weeds are found either in deep 
water or under the shade of other Alg®, and from the feet that 
they were also often known to occur in shallow rock-pools ; it was 
hence fair to assume that the pressure of the column of water 
could not be an important clement in the production of theie 
coloured growths, and therefore that it must depend upon a 
modification of the light. Hence my idea was that the effeefe 
of the depth of the water might be capable of being imitated 
by tinting the light through the interposition of coloured 
media, and thus all the results observed in the vegetation, and 
much even of the healthy animal life of deep sea water could be, 
under this arrangement, assimilated ; and this, I am happy to 
state, has proved experimentally to be the case, so that, by very 

* Garden Compamon, January 1852$ and Annals imd Mag. Nat. Hist* 
for October 1852. 

t Annals and Mag. Nat. Hist. November 1853. 



Mr> R. Waringtou^w Notes on AnmaU m small Aqmria. 871 

i»imple means and with very little trouble, we shall bo enabled 
to ^ow and preserve these elegant and beautiful plants in all 
the^ varied hues, as well as many of the wondrous forms of ani- 
mal life usually found associated with them, for any length of 
time ; and thus a much enlarged field for observation will be 
brought within the limits of our aquarium. 

In order to obtain this dc^sideratuin, a medium having a blue 
or green tint has been had recourse to, and of such a nature as 
merely to colour, soften or diffuse the light, without matei’ially 
diminishing its quantity. This was at first accomplished by the 
employment of a thin film of paint of the desired shade, of a 
thin silk gauze of a blue colour, by layers of tissue paper tinged 
blue and green, sometimes oiled to render them more trans- 
parent, at others the sheets of paper being superposed until the 
desired effect was produ(i(‘d, or by coloured varnishes, blue, and 
blue and yellow, and mixed to the tint required. These mate- 
rials should be applied to the surface of the glass, or interposed 
between the source of light and the water, in such a way, that 
the whole of' the light which directly illuminates the aquarium 
may be tinted of the proper colour. In proportion to the quan- 
tity of light at command and the varying aspect to the sun’s 
rays, so must the transparency of the colouring medium be ad- 
justed. In my own case I have been obliged partially to employ 
coloured glass, as the other methods were found to impede too 
much of the direct light ; but it must be borne in mind that this 
is in the midst of a crowded city, in a smoky atmosphere, and 
surrounded by tall houses. To such an extent has this plan 
succeeded, that several small attached pieces of didicate red sea- 
weed which I had received in October 1 852, and had become 
thickly mantled with the brown and green confervoid growth 
already alluded to, and which had not exhibited the least signs 
of vittdity, on being placed in a small glass jar arranged with 
tinted and oiled tissue paper, soon lost the whole of this parasitic 

r wth, from its gradually decaying and being then consumed 
the moUusks, the fronds assuming their deep crimson hue, 
becoming perfectly clear, and even after so long a period throw- 
ing out numerous young shoots or leaflets ; and on one of these 
pieces several beautiful specimens of the Coryne ssssilk made 
their appearance, together with groups of Lepraua and corallines. 

Memoremds^ 2 . 

Another very interesting experiment that I have had pro- 
gressing very successfully for some time past, is the preserving 
seki uTater in a perfectly transpoirent and healthy state without 
the use of vegetation of any kind, or, in some cases, even of a 
scavengering mdllusk. The adoption of these experiments was 

24 * 
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in a great degree forced upon me from circumstance® which have 
been already published. In the paper read before the Meeting 
of the British Association at Hull^ 1 stated that in consequence of 
the ravenous propensities of the crabs and the varieties of rock^ 
fish, I had been obliged to establish several small imitation rock- 
pools, so as to separate these various depredators from each 
other ; and as some of these, the blennies, also attacked the 
common periwinkle and other mollusks which were employed as 
scavengers, the plant or vegetation consequently became of little 
use, and was therefore omitted altogether from the arrangement. 
It may be asked then, how can the sea water under such circum- 
stances be possibly kept in a healthy state ? Why, thus : by ex- 
posing a very extended surface of it to the action of the air, and 
at the same time limiting its depth. The means that I have 
been adopting for upwards of twelve months consist in the 
employment of shallow circular stone-ware pans of about eighteen 
inches internal diameter by five inches deep ; these are fitUed for 
about two inches with water, the bottom is supplied with sand and 
shingle, and numerous fragments of rock-work are arranged at 
the sides, some close below the surface of the water, others 
rising in gentle slopes above, and others again groui^d to form 
cavities of retreat, so as to accord with the habits oi the crabs, 
blennies, &c. placed in them. The whole is covered with a sheet 
of common window glass, raised about one-fourth of an inch 
from the edges of the pan by means of slips of wood, so as to 
allow a free current of air over the surface of the water, and at 
the same time impede the evaporation and prevent the greater 
part of the dust and soot from settling on it. By this arrange- 
ment a very extended surface of water is submitted to the oxi- 
dising influence of the air, and the fish and crabs b^ their con- 
tinual movements cause sufficient motion in the fluid to expose 
a fresh surface frequently to its action and thus keep up its 
aeration. But it must be borne in mind, that the oxygenation 
of the water thus effected is a very delicate equilibrium, and tbe 
maintenance of a healthy aeration is liable to be disturbed by 
very slight interfering causes ; nor do 1 conceive that method 
would be applicable except to such marine denizens as^are ehiter 
of such low organization as to require but little aiiration of tb^e 
water, or to such as the crab tribe, the blennies, cottiea, gobies, 
and those creatures which delight in very shallow water, or 
which have the power of climbing out of their liquid element. 
The varieties I have myself kept in perfect health for the period 
mentioned, are crabs, blennies, gobies, cotties, and varieties of 
Actinia. Cancer Manas has under these circumstances cast its 
skin three times during the present year, having increased in its 
dimensions most extraordinarily eaen time. 
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Memrranduin d. 

The form of aquarium which, after upwards of five years' ex- 
perience and observation on the natural habits of the various 
animated tenants, I have now adopted, consists in a four-sided 
vessel having the back gradually sloping upwards from the bot- 
tom at an angle of 45 to 50 degrees, and the consequently ex- 
tended top sloping slightly downwards and resting on the upper 
part of the back. The bottom, therefore, becomes necessarily 
narrow. Tlie front for the purposes of observation, and the top 
for the admission of light, are to be of glass ; the back, ends, 
and bottom being constructed of slate; the whole fixed in a 
stout framework. 

The advantages of this arrangement are : — 

First. That it allows of a most extended view of the whole 
interior of the aquarium* 

Secondly. That it enables the occupants to resort to water of 
any depth they may desire, or even to ascend the sloping back 
and emerge from the water. 

Thirdly. It admits of a much larger surface of water being 
exposed to the action of the light ; and 

Fourthly. The sloping top allows the water which condenses 
on the glass, from the effect of radiation, to trickle off and return 
to the aquarium without first resting on the sine or iron frame- 
work. 

I need hardly mention that the sloping back is to be covered 
with light rock-work extending to a short distance above the 
water line. 


XXXV. — "On a Mode of gimng permanent Flexibility to briUk 
^oimens in Botany and Oology. By Prof. J. W. Baxlsy, U.8.* 

T»» excessive fragility, in the dry state, of many plants, and 
prticularly of those which secrete carbonate of lime, is well 
known to botanists. There is no herbarium in existence in 
which the specimens of Amphiroa^ Jania, CoraUina, Halimeda, 
lAagora^ Chara, &c. are not in a more or less mutilated condition, 
which becomes worse every time the plants are examined. In 
studying a collection of the stony Algse I was led to remaih 
theit pmeot flexibility while moist, which passed to great brit- 
tleness when dry, and it occurred to me that if thev could be 
kejpt pem^ently moist they would remain permanently flexible. 
I theu remembered that General Totten, of the U.S. Engineers, 
hii4 mentioned to me, some years ago, his success in preventing 
the cracking and peeling-oft of the epidermis of various shells, 
by impregnating them with chloride of calcium. I also remem- 
* From Silliman’8 Journal for July 1^154. 
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bered Boucheric^s experiments with the same substance in ^ving 
flexibility to wood. The principle that a substance which is 
fieocible when moist, will remain permanently moist, and therefore 
permanently flexible, when impregnated with a deliquescent salt, 
IS so obviously true, that it needed no experiments to convince me 
of its applicahility to the fragile plants above mentioned, and to 
many other specimens in natural history ; but as practical diffi- 
culties often occur in the application of correct principles, I have 
tested the process by numerous experiments iu which chloride 
of calcium was employed to give flexibility to various vegetable 
and animal products, and the results have fully equalled my ex- 
pectations. My specimens of Amphiroa, Jania, Coralhna, &c., 
after being impregnatc^d with this salt, and then exposed for 
months to the air, can be handled as freely as if just taken from 
the water, and they permanently retain nearly the utmost degree 
of pliability they are capable of receiving. Species of dry, crisp 
and brittle Lichens when treated in the same wav became soft, 
elastic and flexible, so as to bear very rough handling with per- 
fect impunity. Many of the common Algie which shrink much 
in drying, and therefore assume a very unnatural appearauce, aud 
besides arc apt either to become cracked or torn, or to wrinkle 
up the paper to which they adhere, retain after immersion in this 
salt nearly their normal degree of distension, and preserve a 
much more natural appearance than when dried in the usual way. 
Many dried specimens of plants, whose leaves, flowers or fruit 
dropped off almost at a touch from specimens in my herbarium, 
became permanently pliable when immersed for a short time in 
a solution of chloride of calcium, and could then at any time be 
handled freely, while their appearance was in no degree injured. 

In the animal kingdom, the results obtained in restoring per^ 
manent flexibility to dry and brittle specimens of Crustaceans, 
Insects, Gorgonias, Sponges, &c. were equally satisfactory, and 
have convinced me that almost every naturalist will, in his own 
department, find many useful applications for this process. 

The mode of application which I have employed is to immerse 
the dry specimen for some time in a neutral saturated solution 
of chloride of calcium (which any one can make for himself by 
saturating hydrochloric acid with marble), and then after the spe- 
cimen has become sufficiently softened to bend easily, remove it 
and let it drain in the open air. In some cases where the speci- 
mens do not imbibe the salt readily, it is well to soften them in 
warm water before immersion in the salt. A speedy impregna- 
tion will then take place, after which the specimens, if plaiits, 
may be subjected to moderate pressure in the usual way, and 
restoi’cd to the herbarium ; while other specimens may he kept 
on shelves, or in any way usually employed for similar obleets. 
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and ail will for any length of time retain sufficient moisture to 
prevent brittleness. The salt being neutral, no fear need be 
apprehended of its injuring colour or texture, while its antiseptic 
properties will aid in the preservation of matters liable to decay. 

BIBLIOGRAPHICAL NOTICES. 

A Manual of Natural History for the u»e of Travellers, By 
Arthur Adams, W. B. Baikir, and Charles Barron. Lon- 
don, 1854. Van Voorst. l2mo. 

The design of the following pages,” say the authors in their pre- 
face, is to endeavour to supply what seems to be a blank in the 
scientific literature of this country, for, aliho^h numerous treatises 
exist upon every branch, yet no work has hitherto appeared, com- 
prising either succinctly or in detail, a comprehensive outline of 
natur^ history. It may appear presumptuous,” they add, “ on the 
part of the authors to attempt to grapple with such an extensive 
range of subjects” — and we regret to say that a careful examination of 
the book only shows us how well founded was this fear. There can 
he no doubt, in fact, that the authors have entirely miscalculated 
their strength, or they never would have attempted so arduous an 
undertaking. Tills is the more to be revetted, as we fear that a 
work with the above attractive title, brou^t out um^er the ausyiices 
of a publisher so well known for the first-rate character of his publi- 
cations, will inevitably to a great extent preoccupy a place in our 
scientific literature which might be much more creditably filled. 

The authors liave fallen into an error in their very first step, — 
the general design and scope of the work. Let us first see what are 
the objects of travelling, or indeed of any, naturalists, and the condi- 
tions to bo fulfilled by a ‘ Manual ’ intended for their use, and we 
may afterwards consider how far their wants are supplied in the work 
bemre us. The study of Natural History may safely be divided into 
two branches — the collection and arrangement of species, and the 
study of the structure, habits, and general classification of the nume- 
rous creatures inhabiting our planet. The same j>erson may un- 
doubtedly combine the study of both branches, but they may never- 
^^ss be regarded to a great extent a$ distinct, and capable of 
beiug carried on independently of each other ; accordingly we find 
that works on natural history are generally directed exclusively to 
one or otlier of them. Now the collector of s^iecies, whether for me, 
of for his own personal gratification, desires, if possible, to ascertain 
the actual speemo names of the objects which come in his way, their 
comparative rarity and so forth, so that nothing short of a ” Species,” 
or at all events a ** Genera,” with^copious information as to the ^o- 
granbical distribution of ^e species, can serve his purpose, 
rpimer need but reflect on the voluminous works devoted to descrip- 
tion of Dortions only of the organic kingdoms of nature, to be con- 
vinced that an attempt to bring togetlier all the species, or even 
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genera of animals and plants within the compass of anything short of 
a small library, must prove an entire failure. The observer of struo*^ 
ture and habit, on the other hand, reijiures a guide-book through the 
intricacies of his subject, a com]>endious account of the actual state 
of science, a something to tell him wliat to observe, and to prevent 
his falling into the errors to which isolated observers are so liable, hut 
which the light accumulated by the labours of his predecessors may 
to a great extent enable him to avoid. Such a work as this is still 
a desideratum in English scientific literature, for the labours of the 
present authors have been directed to quite another result. They 
have in fact fulfilled neither of the conditions which we have already 
seen to be necessary in a ‘ Manual of Natural History,^ — their work 
is a bare sketch of a classification carried as far as the natural fami- 
lies, dealing no further with the structure of animals and plants than 
ns it furnishes characters for the foundation of groups ; it may in fact 
be defined as an engine for nnnung natural objects, which carries the 
student just half way, and then leaves him to find the remainder of 
the road by himself. 

This objection would have applied w'ith less forc.e, had the space 
at the commencement of each of the larger divisions (of the animal 
kingdom at least), now devoted to a series ol' desultory generalities;, 
not always perfectly correct, been made use of to furnish the reader 
with some general views of the natural hutory of the creatures under 
consideration ; but as it is, the observer who may witness any isolated 
fact in the history of an animal, even should he be able to asoertain 
the family to which it belongs from this book, can never hope to find 
in it any clue to the series of pheenomena with which the fact 
observed may stand in connection. 

Before proceeding to examine the details of the book, we have to 
prote st against a piece of pedantry which pervades the whole, and for 
whu‘h the autliors appear to consider themselves deserving of great 
credit, — we allude to the practice of giving what are called Engliiih 
names to the different groups. If indeed good genuine English names 
could be invented for every group and speCies of animals and plants^ 
we should have nothing more to say u}>cm the sul^ect, but we entor- 
tain the very strongest objection to the absurdities generally pohned 
off upon us under this title, and in this respect the present vmrfc is 
not one whit superior to its predecessors. We meet with the saina 
attempts at Anglicizing by simply altering the tennination of wordta 
from a or m into am ; whilst the necessity for manufheturinff namee 
for so many minor groups has produced an infinity of lUtdi^veihtd 
combinations, which we should think would tend rather to repel than 
to attract a beginner. We cannot imagine a mind so constituted oi 
to find such names as Long-legged herbivorous Beetles,*^ or “ Hard- 
skinned serricorn Beetles/' more expressive and easy of recollection 
tlian the corresponding scientific terms ** Eupoda and Sternpxi /' 
and in some cases the English names are positive misnoiners, as fhr 
eitample the term Oill-lunged Batrachians/* applied to those sin- 
gular members of the class Batrachia in which gills and lungs ate 
coexistent in the mature state. 
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We }m% deroted 80 much space to the cousideration of the 

r mi ehfuucteristicii of thU work» that we have but little to spare 
particular mstanoefl of the authors' sins. We must however 
select a few, if only to show how little dependence can he placed 
upon their judgment, even in making use of the materials which lay 
ready to their hands, llius we find amongst the Annulosa, a class 
of Epizoa, or Fish-parasites, including Crustacean families, Lemaidm^ 
Caliyida and their allies, and a miscellaneous assemblage of llelmin- 
tboid forms. Amongst the latter are included the LinymtuUdm I The 
entire group of Radiate animals also is a most extraordinary jumble. 
We hud the Rotifera {>lnced in this division, between the Acalephee 
and the Polyzoa ! ; these are followed by the Coelelmintha, these by 
the true Polypes, after which we come to the Sterelmintha, or Cestode 
and Trematode worms. That such an arrangement as this should 
have occurred to any one engaged upon a Manual of Natural History, 
will, we should think, excite a little surprise in the reader's mind. 

Amongst the Sterelmintha we find an order of Cystic worms, 
without a single hint of the extraordinary discoveries of van Beneden, 
Vogt, Siebold and others, which have now proved the cystic worms 
to be merely phases in the development of tlie Tape-worms. In like 
manner the wonderful mode of reproduction prevailing amongst the 
Med usee, which has given rise to Steenstrup's theory of the “ Alter- 
nation of generations," is passed over without a word of notice; but as 
if to make up for the absence of information for which the reader 
might reasonably look, we are favoured with some statements 
fxmcemiug the Acalephte,' which certainly have die merit of novelty 
to recommend them. Thus we learn for the first time, and we muht 
confess not without surprise, iheXCydi^e is ‘'often seen . . . making its 
way slowly by the regular contraction imd expansion of its umbrella- 
like body." In /ierot* we are told, " the or^ns of progression are in 
the form of long filaments, which enable their possessors to roll along 
through the water in a very rapid manner and Mr. Huxley will be 
astonished to learn, that “ those curious double gelatinous animals, 
the Sa/fne,*' are placed “in the Diphydous order." These state- 
ments idl occur within the compass of a single page (page 336) ! We 
do not pretmd to say that this is an average sample of ^e work, but 
there are certain! v few pages of the Zoological portion in which some 
errors are not to be met with. 

Of the Botanical portion we need say but little, the authors them- 
selves admitting that they have employed “ a slight modification of 
the scheme offered b^ the learned author of the ‘ Vegetable King- 
dcun.' The only modification that we can perceive is, that they have 
morsed die learned Doctor's arrangement, and raised his ‘‘Alliances " 
to the rank of ‘^Orders." The dmraoters of the families ^Orders, 
Xiindi.) appear to be copied almost verbatim, except the omission here 
and there of ebaraoters which we must confess seem not unfrequently 
to be of some importance. 

It is not so easy to ascertain the source from which the system of 
is denved, but as it is undoubtedly the most useless part 
or the booK, it is just possible that it may be the most original. 
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would a»k any mineralogist how he would like to have no better 
^de in the determination of a mineral than such a character as the 
following : — 

TV. ORDER Moliboexides. 

Minerals containing metals of the lead series, in various states of combi- 
nation ; solid. 

1, Family. — Molibdides. — Minerals containing lead, either native or in 
combination. — Occurs 1, native, monometric, II. r6, sn. gr. 11 ’381 ; very 
rarely ; 2, as Sulphuret or Galena,’’ inonouiotric, 11. 2’o, sp. gr. Th, colour 
and streak lead-gray, easily fused, frangible m beds and vems in crysttdline 
and uncrj’stallino rocks ; 3, ns Oxide or “ Minium,” pulverulent, in minute 
rhombic prisms ; sp. gr. 4*fi, in veins of galena and calamine ; 4, as Car^ 
boTMte or " Cerusite,” in nght rhombic prisms, lI.3‘-3*6, sp. gr. 6'4, litstre 
adamantine, colour white or gray, very brittle, in many lead mines ; 5, as 
Phosphate or ** ?yromorj)bite,” in hexagonal prisms, U. 3*6-4, sp. gr. 7 ; 
colour green, yellow, or brown ; lustre resinous, brittle, in veins with other 
lead ores ; 6, also less frequently combined with Sidenium, tellurium, antu 
many, arsenic, vanadic, chromic, molybdic, and tungstic acids, — Metallic 
lead fuses at 612^ F., its soluble salts give a block precipitate with hydro- 
sulphuric acid. — Symb. Pb. 

This is followed by 2. Family. — Baryides !, but we need go no 
further. 

In conclusion, there is one point to which we must advert, although 
in so doing we shall perhaps be running some risk of placing ourselves 
in the same categoiy with the famous Shandean critic, who carried 
his rule and compasses in his [»ocket, and determined the merits of a 
book by the squareness of its comers, — we aliude to its mechanical 
execution. We have always entertained an opinion that the great 
object of a Manual ” should be to furnish its readers with the 
greatest possible amount of information in the smallest |>ossible 
amount of space, but the present work appears to have been got up 
on a directly opposite principle, — it is printed in a positively large 
type, with spaces between the lines, and the characters of the families 
are considerably indented, so that in most cases at least a tenth part 
of the page is actually lost. Had a type of moderate size been em- 
ployed and the present absurd arran^ment of the pages avoided^ 
there is no doubt that at least half as much more information might 
have been got into the same space. 

Wehave corapU4:ed a most thankless task, for few things can be mote 
distastc«ful to us than to speak unfavourably of the efforts of others^ 
especially when, as in the present case, they appear to have devoted 
considerable labour to a mistaken attempt to aid in the diffusion of 
knowledge. But this book unfortunately by no means satisfies the ex- 
pectations called un by its title, and there ^n he no doubt that, as far 
as it is concerned, the author of the next ‘ Manual of Natural History * 
may justly echo the authors’ own lamentation, that ** no work hm 
yet appeared, comprising either succinctly or in detail, a compre- 
hensive outline of uatural history.” 
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ZOOLOGICAL SOCIETY. 

On the Anatomy and Development or Echinococcvs 
VETERINORITM. By ThOMAS HoELEY, F.R.S. 

[With a Plate.] 

On tlie 25 th of November, 1852, a fine female Zebra, whilst at play 
within its paddock, accidentally broke its neck. Tlie animal had 
always appeared to be quite healthy, and it was in perfectly good 
oondution — but, upon examination, its liver was found to be one mass 
of cysts, varying in size firom a child’s head downwards. The liver 
was taken out of the body on the day succeeding the animal’s death 
— 'and on the 27th I proceeded to examine the contents of one of the 
lar^st cysts (with a portion of its wall) and one of the smaller cysts. 

It was at once obvious that the cysts container! the Echinococcm 
vetennorum ; and I may here mention that the Echinococci were in 
full life, and remained so for three days, until, in fact, the fluid in 
which they were contained had become slightly offensive. 

If will conduce to clearness perhaps, if I state in successive order 
I. What I saw myself. II. The theory of the formation of the 
EcMnococcue-cy^t&f and of their relation to other forms of Entozoa, 
which 1 have to offer. III. What bos been done hitherto. 

1. The cysts are nearly spherical vesicles having a very elastic 
proper wall ; so elastic, in fact, as to exercise a continual tension 
upon the contained fluid, which, if the cyst be pierced, spurts out in 
a jet, for some time. 

The outermost layer of the cyst is an adventitious membrane, 
formed by the infested animal around the Echinococcua-^c^ni^ as it 
would be developed round any other forei^ body ; with this I have 
nothing to do. Within this, and in nowise adnerent to it, follows 
the proper wall of the Echinococcue^cyat, which must be carefully 
distinguiabed into two portions. The outer is thick, yellowish and 
constituted by a great number of delicate, structurelesi laminae com- 
posed of a substance closely resembling chitine. It is to this laminated 
membrane that the elasticity of the cysts is due — and it must be 
regarded as precisely analogous to those structureless cysts which 
surround the pupa forms of Diatomata imbedded in the body of 
snails, or to those similarly structureless cysts which enclose the 
encysted TctrarhynchU and which Van Beneden saw in course of 
formation by a process of exudation, around the Scolex form of those 
worms. The innermost layer of this, which, for distinction’s sake, I 
wdl call ^idEctoc^at, k whiter and softer than the others, and appears 
to be in course of formation. 

The inner portion of the wall of the Echinococcua-cyai is dosely 

*** I beg here to expreu my obligatimiB to the Secretary of the 2Soological 
Society, Without whose kiud recollection of a wish to examine flresh Entozoa, 
Which I had expressed, I should not liave had the opportunity of making the ob- 
servations contained in the present paper. 
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adherent to the laat-described layer of the ectocyst, but may, with 
mat care, be separated from it, when it is at once evideu^.that 
tnefe is no organic conne;]cj|pn between the two ; this layer way be 
very conveniently termed the endocy^t — it is the only active living 
part of the whole wejjl t^e cyst, and represents the proper t|ody- 
wall of the animal, lit is very pale and delicate, and not more than 
^^^th of an inch thick. It is composed of very delicate cells 

of an inch in diameter, without obvious nuclei, but often con- 
taining clear, strongly refracting corpuscles, generally a single one 
only, in a cell. These corpuscles appear to be solid, but by tlie action 
of dilute acetic acid, the interior generally clears up very rapidly, and 
a hollow vesicle is left of the same size as the original corpuscle. No 
gas is developed during this process, and sometimes the corjiuscles 
are not acted upon at all by the acid, appearing then to be of a fatty 
nature. A strong solution of caustic ammoma produces a concen* 
trically laminated or fissured appearance, in them. Under pressure, 
and with commencing putrefaction, a nvjmbor of them sometimes flow 
together into an irregular or roundeil pia^lf 

The inner surface of the endocyk* is SQj^etimes irregularly papil^ 
lated like a glandular epithelium in ' consequence of the prominence 
of separate cells, or its surface presents an even contour, from the 
presence of a structureless membrane, wliicli varies in thickness, and 
seems to represent the inner portion of the blastema, elsewhej:© 
sligVitly granular, in which the cells are imbedded. 

Solitary hooks are scattered over the inner surface of the eudocyst. 
I thought at first that they had iallen from the Echinococci ; but it 
is with some difficulty that, even by the aid of pressure, the hooks 
can be so detached from them ; and furthermore the hooks in question 
had generally the appearance of those forms found in the youi^er 
nococci, from which there is still greater difiSculty in detaching them« 
I conclude then tliat these hooks are developed where th^ are found, 
and that they represent a sort of attempt to develope an iSchimeoccue 
which has gone no farther. Within the substance of the endocyst 
one may see here and there traces of clear delicate vessels, such as 
those which will be described in the secondaiy cysts ; but probably 
in conseq^uence of the granular nature of the membrane, they are 
rarely visible. 

In describing the development of the Mehinoeocei^ it will be neoes^ 
sary to return to this endocyst — at present I pass to the contents of 
the cyst. This is a clear, colourless, serous li<|aid, in which two 
kinds of bodies are found floating, a. Echinococin^ and b* secemdory 
cysts. 

a. Echinococci. To avoid circumlocution, I restrict this term in 
the present place to what are commonly <^ed the Echinoeoeoue^ 
heads. 

The Echinococci are mmute, oval bodies, varying, according to the 
state of contraction in which they are found, from of an 

inch in their long diameter. 

When fully extended, the EcHnococei are divided by a constrictioii 
into two portions ; an anterior somewhat conical part, and a posterior 
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oval portion, notched at the extremity: attached to the nosteiior sec- 
tion, and, as it were, sunk in the notch, there is a small appendage 
of variable form, which usually appears to be clear and somew^t ovm, 
or pyriform, with an irregular ra^d extremity. 

The body of the Eckinococcuc consUta of a very clear transparent 
substance, slightly granular or dotted internally, and limited exter- 
nally by a well-marked structureless layer. Forraii^ a circle round 
the conical anterior extremity there are from twen^ to thirty strong 
hooks, which sometimes appeared to he in a smgle, sometimes in a 
double row. In the latter case the hooks of the upper row alternated 
with those of the lower. A delicate longitudinal striation, as if pro- 
duced by muscular fibres, extends from the circlet of hooks through 
the anterior portion, becoming spread out and lost in the^sterior. 

The hooks were about -y^th of an inch in diameter. Their outer 
half was formed by a strong, curved, conical claw, the inner half 
by a somewhat crooked process with a blunt end. From the posterior 
surface of the junction of these two portions a strong rounded spur 
passed backwards and gave the hook additional firmness in its place. 
The hook contained a cavity, a process of which passed into each of 
its portions. Altogether it was not unlike the thickened liber-cell of 
a plant. 

Behind the circlet of hooka, the shape of a transverse section of the 
body is quadrilateral, and at each of the four comers a large rounded 
disc with a more or less flat surface is to be seen, — the sucker. In 
structure, when unaltered, the suckers appear to bo homogeneous, 
with granules and two or three of the peculiar corpuscles to be de- 
scribed immediately, imbedded in their substance. Under the action 
of acetic acid, however, a radiated fibrillation frequently became 
visible. 

Scattered through the substance of the Echinococcus, and giving 
it a very peculiar dotted appearance under a low power, a number of 
oval, strongly refrACting corpuscles may be observed. They are very 
uniform in ske, and have a long diameter of about ^j^^th of an 
inch. ThAy are what have been called the ealcarems corpuscles of 
the Schinococcue j — inasmuch as in the Cysticerei and other cystic 
worms they* have been ohs^tVed to be converted into carbonate of 
lime 5 but I heliev© tfifslt tnls'iS 'ehtircly a result of that peculiar de- 
generation to which the cysj^c l^tozoa are so liable, and that, in tlie 

a and normal adtdt, these peculiar corpuscles (which are 
in all the Cestiid^ ahabyeltea) are never calcareous, but are 
ocn^sed of an albutflinfous substance. 

Tne mistake has arisen, I think, from two causes. In the first 
place, because in old cystic worms Ihese cor])UBcles are frequently con- 
verted into a calcareous substance, although they retain their transpa* 
reucy and strongly refracting powers; and secondly, because when acid 
is amled to a number of Eemmeoed, gas is very commonly devolved 
from Calcareous iubstimces contaiiied either in them or in the fluid in 
vrhich they swim ; at the same time the action of thC fgdd rapidly 
the corpuscles to become clear vesicles, ao th^t nptUng mm 
more natural tlian to connect the one ofrounistance with ihe other. . 
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Having paid great attentinn to the process, however, I can 
decidedly affirm — 

1 . That acetic acid dissolves out the contents of the cornuscles in 
young and fresh JSchinococci, without the least evolution or gas from 
them ; and that the same assertion holds good of the corresponding 
corpuscles contained in the spirit specimens of Taenia and Bothrio^ 
ccphalus which 1 have exatnined, 

2. That caustic ammonia produces little cavities and sometimes a 
concentric lamination in these bodies. 

And, 3rdly, that in a spirit specimen of an Bchwococrtm from the 
Panther (which Dr. Hyde Salter kindly lent me), the corpuscles ap- 
peared vesicular without the action of any reagent. 

It may be said then, (hat the peculiar strongly refracting cor- 
puscles of the cestoid and cystic EuU^zoa usually contain an albumi- 
nous substance, and sometimes a fatty matter, but that this is very 
liable to become replaced by a calcareous substance. 

Homologically, i think they are identical with the peculiar, elon- 
gated, strongly refracting, solid bodies, contained in the skin of both 
the Dendrocoeie and Rhahdoccele Tarhellana^ which in some marine 
PlanarioAfirvi&i according to Prof, Johannes Muller, are developed 
into true thread cells, similar to those of the by droid Polypes. The 
thread cell of the latter is equally developd as a seooiuuiry deposit 
within a vesicle (nucleus ?) contained in the celb of the b^y ; the 
only difference would be, that whereas in the Polype the succeeding 
internal deposit takes place in the form of a spiral thread, in the 
cestoid or cystic Entozoon it takes place as a succession of simple 
layers, until the vesicle is full. 

Aware of the discoveries that have been lately made by Siebold, 
Van Beneden and Guido Wagner, as to the extent to which tlie water 
vascular system is developiM in the Cestoid Entozoa; and unao- 

? uaintcd with what had been observed by Dr. Eebert* (vide 
particularly endeavoured to detect, in the quite fresh Echinococci^ 
some evidence of its existence, and I was so far successful, that I 
could very readily observe in several specimens (examined on the 
first day) a number of the peculiar fiickering cilia so characteristic of 
this system of vessels wherever it exists. In spite of all my endea- 
vours, liowever, I could trace nothing of the vessels themselves^ in 
which, by analogy, one has every reason to believe the cBia are con- 
tained f. In one Echinococcus i observed six of these long flicker*^ 
iiig cilia ; they were so distinct as to be perfectly meammibH 
their length being about pV^th of an inch. They were excessively 
delicate, but broker at the fixed than at the free end, and they com- 
pletely resembled the corresponding organs in the Mot^erat, 
NaiadcCi &c. 

* Prof. Virchow, and the colleagues before whom be laid his observations ttpoii 
the occurrence of oUia in the nedicle of Eohmococcut (vide ^ra), appear equally 
to have overlooked Dr* Ubert a excellent paper, although it is contained in Mttl- 
ler's Arohlv for 1843. 

t In the PUoutria tervo I have similarly observed the cilia hut not the vessels. 
i See the essay by the author on **lacimilaria tocielif, &c. dcc.^ In the Quarteily 
Jonmal of Microsco^eal Science, No. 1, 1B52. 
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Pmfrssor Owen has stated (article Entosoat Todd’s Cydopsedia^ 
1839) that the Echinococci (from the Pig) which he examhied, 
moved freely by means of superficial vibratue cilia,” p. 118. There 
were certainly no such cilia upon the Echinococci of the Zebra. 

The movements of the Echinococci^ so far as X witnessed them, 
were confined to slow, uiululatory, peristaltic contractions. I found 
numbers in every stage of contraction, but 1 could not observe any 
actually performing the process. The bend with the hooks is drawn 
in first, as one meets with many forms in which the suckers only 
protrude at the extremity, like four knobs. The suckers then fallow 
and are turned completely in, so that their proper outer surfaces look 
towards one another, the coronet of hooks ly^”8 beneath them. In 
this state, which has been so often described, the animal baa not 
more than half its previous length, and takes on a great variety of 
forma, oval, rounded, heart-shaped, &c. 

h. The secondary cijets , — When the fluid contained within one of 
the large Echinocorcue-cyste is emptied into a glass vessel, it is at first 
turbid with minute white bodies, but these rapidly subside and form n 
sediment at the bottom of the vessel. Tliese white bodies vary 
in size from ^Tjtb of on inch in diameter downwards to They 

are the secondaiy c}gts. 

Under the microscope these bodies are seen to be delicate sphe- 
roidal sacs, containing Echinococci, The largest examined had at least 
thirty of these in its interior. It consisted of a very transparent 
structureless membrane, apparently lined by a delicate granular fllm, 
which was most distinct near the |>edicic8 of the contained Echinococci, 
These Echinococci in fact were not free like those contained in the pri- 
mary cyst, which 1 have previously described, but each was attached 
by a delicate cord, more or less resembling the “appendage” of the free 
jSichinocoecue, to the inner wall of the secondaiy cyst, and radiated 
thence inward. These Echinococci resembled in all respects those pre- 
viously doscribod, except that loould observe no ciliary motion iuthem* ; 
they were in all conditions of protraction or retraction, and exhibited 
the ordinary movements. None were ever found free in a secondary 
Oyst, and the members of each cyst, as well as those in different cysts, 
were as nearly as may be of the same size and degree of perfection. 

The space left between them in the interior of the secondary cysts 
was sometimes filled with a clear fluid, and at others more or less 
obscured by granules. In none of those observed by me was there 
any trace of 3ie peculiar mode of development of the contained Echi* 
nococci from the granular contents of trie secondary cysts described 
by Von Siebold (vide fuj/kn). 

The membrane of these cysts was traversed by a meahwork of flue 
clear delicate vessels, with distinct walls and about to j^^th 
of an inch in diameter. These were not folds, as their lumen could be 

This may well ariie from my not having examined them till the 28th. 
Lhhert appears to have found the observation of the oiUa to he favoured by the 
interposed membrane of the secondary cyst (vide 
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clearly seen at the edge of a cyst. They terminated in a Some* 
what wide space at the base of the pedicle of each contained JEcfUno- 
coccue, and in one instance 1 traced a vessel for some distance into 
this pedicle. There were no cilia nor granules contained in these ves- 
sels, but they precisely resemble those canals of which traces were 
seen in the Enuocyst, and their development will, I think, show that 
they arc identical with them, 

I may anticipate so far as to say that I believe that these vessehl 
represent the water vascular system of the parent-cyst. 

"When such a sac as tliis is burst the Zchmoeocci become everted, 
and the secondary cyst turns itself inside out, so that the Echinococci 
appear to be seated like Polypes upon a central stem. This ciirious 
peculiarity has led to much misconception as to the mode of their 
attachment within the cyst. Von Siebold, however, pointed out the 
triie nature “of this process as far back as 1837* (vide ir^fra). 

The smallest free secondary cysts varied in size, as I have said, 
down to Y^ytli of an inch, when they contained only four Echinococci^ 
These, however, were quite as large as those in the largest secondary 
cysts. 

The structure of the middle-sized and small vesicles was in most 
respects the same as that of the large ones, but there was this differ- 
ence, that they possessed, attached to their outer surface, by pedicles, 
a variable number of oval bodies of the same average size as the 
Echinococci or less, but presentii^ a yellow wrinkled apprarance^ 
containing very few corpuscles, often none, and either exhibiting no 
trace of the circlet of hooks, or offering only a few, dark im^Iar 
and withered-looking ones. It was impossible to confound these 
external bodies with accidentally everted heads, the appear- 

ance of the two b^g markedly different. 

I cannot help thinking that these withered Echinococci — for that, 
as will be seen presently, is what they really are—- are what Mr, Bras# 
mus Wilson has figured as developing forms (/oe. eit,). 

Development . — have found free EcMtweoeci and free secondary 
cysts contained in the fluid of the primary cyst : how do they come 
there ? To answer this question we must return to the endocyst- I 
found adherent to, and growing from it, a. fixed Echinococci^ and 
b. fixed secondary cysts. 

a. Fixed Echinococci. — ^These, in various stages of devdopmmt, 
are scattered all over the inner surface of the endoeyst, as in the 
diagrams £. and F. Plate XL 

Elongated elevations of the endoeyst are first seen : within these 
the circlet Of hooks and then the corpuscles make their appeatance : 
the elevation becomes a papilla, and the P&piUa, gradually constricting 
itself at the base, becomes the oval Echinococcm, attached a 
narrow pedicle. In this state the slightest touch is sufficient to 
separate the pedicle from the endoeyst, and then the Echinococcm is 

* The Eehimeoeei are figured in this everted state by Cbemntta (quoted by 
Siebold, art, Pareti/m.Wagner'a Eneyctoiedia, ftc.), by Eraimui Wilson (Msdiso- 
Chir. Transactiona, 1845), and by Bnik O^icroscopical TranaactUma, 1848), 
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let fSm* The pedicle contracts upon itself 10 a$ to hare a rounded 
form, but it rerf often betrays its previous adherence by the ragged 
fti^ments of the endocyst, rmich it carries with it. 

Whether this is properly a normalprocess in the Echinococcus it 
i« difficult to say, but as Dr. Guido Wagner and Van Bencdeii have 
shown, it occurs normally in the Tetramynchida^ and it exactly re^ 
sembles that detachment of the *‘tair* from the Cerearia^ which 


takes place in the IHstomata. 

As little is it known whether the Echinococci undergo any further 
development. The suggestion first made by Delle Chiaje, that they 
may dilate into cysts and develope voung Echinococci within them- 
selves, appears to me highly improbable ; and it is an hypothesis 
which is not needed to account for the secondary cysts. 

h. Fixed Secondary Cysrs.—* The development of these indeed 
takes place in such a manner as to preserve the homological rela- 
tions of the Echinococci to the exterior of the parent. The secondary 
cysts, in fact, are thus formed : Echinococci are developed not only 
from the inner surface of the endocyst, but from its outer surface. 
Their growth is probably accompanied by that of the endocyst itself, 
which thus becomes raised up from the ectocyst and projects into the 
general cavity. Of course any internal i^cAinoeocci which happen tu 
be attached to this part of the endocyst are raised up with it : they 
may be fewer or more according to circumstances. The neck of attach- 
ment of the secondary cysts gradually narrows, ondat last the secondary 
4^8t, whose ske depends entirely upon the number of Echinococci 
developed under the endocyst at one spot, is detached and falls into 
the cavity. So long as the secondary cyst remains attached, its 
external Echinococci have the normal clear appearance, and are in 
full health ; but when once it is separated, they appear rapidly to 
wither away and become yellow, losing their hooks and their cor- 
puscles, and eventually disappearing, original point of attach* 
ment of the sac remains as an obtuse cicatrix. 


Von Siebold, who has beautifully described the development of the 
secondary cysts, has, I think (vide infra), mistaken the one mode of 
^svelopment of the Echinococci outside the endocyst for the only 
mode. He appears to have seen the endocyst, when he describes 
the ** delicate membrane in which the young J^cAtnococetif-headB are 
endcised/’ and to aeeume merely, that this membrane bursts and sets 
the Echinoctfcem free upon the inner surfiiee of the parent cyst. Un- 
derstanding the mode of development to 1>e as stated atmve, it is easy 
to comprehend how it is> that the Echinococci are so nearly at the 
§01^ stage of development in all the secondary cysts ; and that this 
atsjfBf has no relation to the ske of the cysts. Ihe existence of the 
MekiHocoeei upon the seootidary vesicles in this way also, 
heootnini not only intelhgible, but almost necessary. 

U. The fheory'whi^ I have to offer of the nature of the Echino- 
eSfcue, is bas^d upon three ftets which are now well established. 

That young Owtold Worms, which, from mam cause or other, 
hnve passed into any other part of the organism of the auimsl u|>ou 
urhieh they are parasitic, than the intestine, become abnormally 
^ May, iv. Hist, Sen 8. VoL xiv. 86 
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dilated, at their posterior extremity ; and the anterior end may he 
retracted into the sac thus formed, which then invests it like a double 
serous sac — a structureless investment may be excreted nmwl this 
encysted worm or it may not. Such an altero<l Cestoid Worm aithis 
is called a Cystieercve, 

2ndly. A dilated Cestoid worm, such as has been just described, 
may develope new “ heads*' with suckers and hooks all over its outer 
Burmcc, never developing any uj)on its inner surtace. Such a Cestoid 
wonn is the Cwnurus cerebralu, 

3rdly, The* Cestoid worms all possess the power of gemmation (or 
it may be called fission) in their niialtered state : and Bendz (Isis, 
1844) has distinctly shown that the vesicular extremity of the Cyatt- 
cernta gemmates. Processes are formed and thrown off, and these 
develope ap[)ropriate heads and hooks, becoming complete Cyeticerti, 

Bearing tliesc facts in mind, it is 1 think very easy to account for 
the iiVAtrtueoeeMs- vesicles. The surfaces wliich produce the McHino- 
cocci must be both external \ the Echtnococcu 0 -cy»i therefore does 
not wiswer to the simple cyst of the CemuruSt or of the protruded 
Cysfucrena ; but to the double cyst of the retracted Vyattcerme^ the 
upper half of whose proper outer surface forms the inner wall of the 
cyst in the retracted state (sec Diag. D. PI. XI.). 

Sujipose the cyst, thus formed, to dilate and to develope a multi- 
tude of heads upon this upper half of the outer surface, after the 
analogy of Ccenurua ; then the two walls being pressed h>getber into 
one, it will afipear like a simple cyst covered with heads internally 
(Du^. E.). 

If, liowever, at the same time, in complete correspondence with 
Camnrua, heads have be(*n developed over the whole outer surface, 
we have the primary Ethlnococcua endocyat (Diag. P.). 

Now the cyst may grow out at a {mrtu’ular point, and so form a 
bud, whieh is cast off externally. 'Inis takes place in the Echino^ 
coccua of Oxen. But if it have surrounded itself with a dense cyst, 
analogous to that of the encysted TetrarhyncAadse, such extern^ 
budding cannot take place \ and if the local growth takes place at all, it 
will produce a projection internally, and the internal fixed secondary 
cysts will be produced. These, narrowing at the neck and detaching 
tncmsclves, become the free secondary cysts, as was shown above. 

The Echimcoccua then is a S7>eeie8 of Tcama which has become 
dilated and encysted ; which has subseuuently produced heads all 
Over its external surface, and finally, buading, casts off its vesicular 
processes internally, because it has no exit for them externally^ 

Echmoeoccua is thus the most complex form of that change which 
young Cestoid Worms are liable^ to undergo if they wander from 
their proper nidus ; the combinadon of hooks with suckers refers it 
to the genus Tfenia, to which Cmmrua and Cyaticereua may by similar 
reasoning be shown to belong j and, therefore, like these two latter 
genera, it must, as a genus, oo abolished. It is probable hovavar 
that CyaHcercua, Cfenurua and Eekimcoecua arc modifioations of 
distinct species, oV groups of species, of the genua ; and am 

not mere varieties of one species produced by difference of loouJity. 
They are all three found in the brain, for instance. 
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As to the genttfl Acephotw^yeiu^ there is grK>d Teuton for beiieTin|;^» 
that all genitine apeoitnens of it are Mehimcoccwhcjei^ which have 
either not developed heads, or in which they have been overlooked. 

The converse of the anatomical evidence as to tlie identity of 
Echinocaccua with a modified Tetnin, has just been supplied by some 
very beautiful researches of Von Siebold*«, published in the Ariruih^ 
des Sciences for 1 852 (or Annals of Natural History, DecemWr 1852). 
Von Siebold gave to young puppies spoonfuls of Echiftacorcaa-cysis 
in milk. Upon opening them after a short time, he found innume*- 
rable Ttmim ntf ached afl over the surface of the intestine. The cysts 
had been digested, but the living Echinococci had resisted the action 
of the stomach, and, freed from their imprisonment, had begun to 
develope joints. Growtli had not gone on sufficiently to enable the 
learned Professor of Breslau to determine the species. He ()romi8os, 
however, a continuation of his researches ; and it is to be boficd that 
we may soon have a complete clearing up of the difficulties with which 
helminthologists have so long been puzzled, from his able pen*. 

111. The literature of Echinococcus exhibit a singular instance 
of the manner in which naturalists delay their own progress, by not 
attending to what has been done by their predecessors. Goeze wrote 
in 1/82, and effectually demonstrat<ni the cestoid relations of the 
futeoceiy as may be st‘eii by the following extracts from his beautiful 
work (Versuch eincr Naturgeschichte der Kingeweidewurmer) ; nay, 
before his time, l^allas haa on very good grounds conjectured the 
iwu»e thine, and vet half a century afterwards we find this all for- 
gotten, ana speculation rife as to the nature of Echinococci > 

Goe*e thus describes the Echinococeus-vemcim {op, cit, p. 258 
et s^.)j — 

“C. The small social granular Bladder tape-worm (Blasen-band- 
wttrm) ! Trenid visccralis socialis granuhuta. 

is as it were an intermediate form between the great g^bidar 
Bladder tape- worm {Cysticercus)^ and the many -headed worm found 
in the brain of staggering Sheep. 

t had already read what Pallas supposes on this subject in the 
^Ncite Nordische Boytriige,’ i. p. 85, when, by a lucky discovery, I 
made the whole matter out. 

‘^Upon the 1st of Nov. I/Hl, I met with an excessively distorted 
Bheep^s Uver, whi<di was so besel and penetrated by lar^ and small 
watery former as large as hens' -eggs, the latter as 

liaael-mtts,-^hat, externally, one could discern hiurdly anything of 
tha ftubstahce of the Hver. 

The animal itself was almost perfectly healthy. In its total size, 
this motvstfous Mver was about equal in breadth to tlie two hands ; 
and its length was about half an ell t the weight however was four 
1 was ohhged to divide k into two portions in order to be 
able to get it into a large jiitf (3 inches, glass) with spirit. When I 
prinked one of the vesicles with a needle, the water spirted out, as out 
of a fountain* 1 observed, however, that the distended vesicles con- 

* 4 full AOQOunt of SieboltTs investigations tias, in fact, appcarcit in ffiebold 
auil lt@hlker*s ^Zeitschiift^ for 1853, under the title, ** fTeher die Verwau^ng 
dsr icbiiweoectis-brut in twiiiea.’'— T. H., April 1854. 
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tained nothing beyond a mere lymph and jooBsessM no special internal 
▼esicle. In separating the one portion or the liver 1 could not avoid 
damaging some of the vesicles contained in its interior. Out of these 
tolerably hard leathery external vesicles, fell bluish, callous (kaUdse)^ 
internal vesicles, which were still closed. In their substance indeed 
they were somewhat softer than the outer vesicle ; but still far more 
cartilaginous than the vesicles of the globular, many-headed bladder- 
worms. On opening these there was found internally in different 
places a greyish granular matter like the smallest fish roe, which was 
luiited to a very delicate mucous membrane, [which] in water however 
immediately disappeared, so that the granules swam about by them- 
selves. In a vesicle as large as a dove’s egg there were thousands, 
so small that they could hardly be distinguished by the naked eye. 
Under No. 4. Tub. A of my microscope I could already perceive the 
organization of these corpuscles. Their form varied greatly ; some- 
times heart-shaped with an indent above and a dark line $ sometimes 
pitcher-shaped, with two round knobs above, at each side one ; some- 
times like a horse-shoe with a short dark middle line ; sometimes like 
a rounded handle, with an indent above and with two knobs laterally, 
and anteriorly rounded off with a dark circlet. When I used No. 1 . 
Tub. A, I saw clearly that they were true tape-worms. The body flat 
with dark dots ; anteriorly four suckers, ana on the obtusely rounded 
proboscis, the double circlet of excessively small hooks ; behindi, how- 
ever, in each there was a small excavated indentation like an anus# The 
others were contracted in quite peculiar forms, and the dark medsHi 
streak was the hook circlet. Under the compressor, the four suckets, 
the circlet of hooks and the points become much clearer. In these 
worms 1 have observed a circumstance which I have perceived in no 
ether kind of bladder-worm ; namely that on pressure the delicate 
hooks are detached and float about freely. 

** This kind of bladder-worm is distinguished then from that inhabit- 
ing the brain of staggering slieep by the following circumstances 3— 

** 1 . That the vesides with the granular matter or with many thou- 
sand infinitely small worms, are covered by a strong leathery external 
vesicle in which they lie free. 

** 2. That their roe-like material swims about in the inner veaiele 
in a clear lymph, and the single worms are only united iogetber by 
a delicate mucous membrane, but are not as in those, esaentiatly 
adherent to the bladder, and not even to their [own] membrane. 

** 3. That each of these granules or worms is several hundred tmuM 
smaller than one of the white corpuscles or worms in the Central 
bladder of the staggering sheep. 

This is then the same, but now explained phsenomenon, which the 
acute Pallas has alrea^ observed ; but has left without elucidation. 

In the 'Stralsund Magazine,* 1. St. p. 81, he has already directed'^ 
the attention of observers to these points : 

** * Whoso will consider the above description of the true bladder- 
worm, will not perhaps with M. de Haen deny to worms aQ portioi- 
pation in the origin of watery tumours and of Hydatids, at least it 
seems to me very probable that the unattached (unan^wachsene) 
watery bladders seen by many observers in the human body-^-^most 
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in abnormal cavities in the liver-*4ire caused bj a worm 
similat to, if not identical with, our bladder worm, I say from a worm 
probably reeemhling our bladder-worm ; for we find in the liver and 
lungs of Oxen and Sheep another wonderful kind of watery bladder, 
which seems to arise from nothing but some kind of animal germ ; 
but however is widely different fit>m our bladder- worm, and cannot 
have arisen fVom it.* ** 

Pallas, after describing some of the Hydatids, goes on to say : 

The water-bladder itself consists of a white, hardish, quite ho- 
mogeneous membrane, which becomes thinner towards the caudal 
extremity ; wherever it is lacerated it folds back, and may be best 
compared with a section (as thin as paper) of a lioiled cartilage of a 
young animal. Within, this external strong membrane b lin^ by a 
delicate structure or membrane, which is very easily separated from it, 
and is beset with a ^eat number of small, white, commonly round, or 
oval, coruuscles. The corpuscles consist, as the microscope shows, of 
longish globules united together, whose substance appears to bedotted.’* 

Subsequently (p.261) Uoeze quotes from the 'Nordische Beytrage,* 
1. St. p. thus: 

“ It is probable that the unattached hydatids which are at times 
observed in the human body (are), either of the same kind as the proper 
bladder-tape worm, or are the same as those singular watery bidders, 
which I havejobserved and described in the liver and lungs of diseased 
Calves and Sheep, and which arc most certainly also to be ascribed 
to a living creature, and are not indistinctly organized (at least if we 
consider Uie inner membrane strewed over with granular globules). 

reading through Lcake*8 treatise upon the * Staggers in the 
Sheep,’ p« 85, it seems very probable to mo that the bladders in the 
brain are more similar to those which I have described in the lung 
and liver in Sheep and Calves, than to the bladder-worm which Ty- 
son and Hartman have described before me (our globular oue) ; nay 
perhaps, that they even constitute one genus with the former. The 
small worm provided with a circlet of hooks and four suckers, in these 
vesicles, mi^t be a development of the globules observed by me. 

** 1 have at present no opportunity of examining these vesicles in 
the fresh stSEte. Perhaps on applying a stronger magnifying power 
the grannies might exhibit more organization. 

Consequently, Pallas did not at that time know what U> make out 
of the grannies of these vesicles. ’JThe peculiar organization of these 
he did not himself see, ae I have now discovered, described and 
figured it* To whom then belongs the first and true discovery of 
nature of the grannies in the internal membranes of the singular 
Hydatids of the livers and lungs of Calves and Sheep ? 

But 1 wish that J could throw more light upon and explain the 
mode of or^n of thete vesicies, and upon the ceconomy of me many 
thonmid single worms socially united in a single bladder. Do they 
pitow ? do ihey disperse themselves ? does each build its own dwell- 
ing? or where do they remain? shall our successors loam nothing 
rnamese matters?” 

^Soeze’s figures are very good. 
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The commonly received view of the relation between the ^t$ and 
their Echinococci a^jpears to have been first advanced by Delfe Chiiye 
in his Elminfografia Umana, p. 30*, 

“ The said worms, oval, narrowed at the two extremities and en- 
larged in the middle, are scattered irregularly over the interior of the 
vesicle. The extremity of tlie head is garnished with a crown of hooks 
deprived of suckers. In proportion as they enlarge, these little micro- 
scopical bodies take on, little by little, a spberical form, the hooks 
become detached, and n(*w Echinococci are produced in such little 
bodies, which have transformed themselves into Hydatids. The new 
worms are the children (figliuolini) of the primitive Hydatid, which 
was a similar microscopic body. They have a proper vitality, different 
from that of the vesicle which contains them,’* 

Muller, ‘ Jahreshericht,* 183(i, describes the Echinococcm-cy^tn 
and their contents found in the urine of a young man labouring under 
renal disease. 

The cysts had a laminated outer coat ; some contained Echinococci 
and some none, but in other respects they were completely alike. TJic 
Echinococci exactly resembled the ordinary figures. 

‘'In a few of the free ones, a trace of a mernbranouH cord, looking 
as if it had been tom off, appeared at the posterior end of the body ; 
as if the worms had at an earlier period been fixed.” 

Midler could not make out whether the Echinococci were fixed to 
the interior of the secondary vesicle or not. 

Tschudi, ‘Die Blasenwurmer, 183/,’ ob«erv(‘d the retrograding 
yellow Echinococci, which he asbumes to be ndurning to the vesicular 
fonn. He considers that the corpuscles ” are ova, and that by their 
development in the interior of one of these retrograded Echinococci, 
the secondary cysts arc formed, 

Gluge, ‘Annales des Sciences Naturelles, 1837,’ describes the 
corjmscles of the Echinococci very carefully and minutely. He was 
the first to notice the peculiar structure of the cndocyst, He says, 
** I have constantly seen in it a kind of arborization very similar to the 
formation in fibrinous exudations during the first stage of inflamma- 
tion. We see these transparent bodies with slightly irregular oontciurs 
resembling empty blood-vessels and ramifying like them. I do not 
know whether these are true vessels, 1 merely draw attention to 
the fact.” 

In the same year (1837) the second edition of Burdaeh’s 
logic’ appeared. It contains an admirable chapter by Von StebfiJd, 
upon the development of the Entosoa. Burdach’s work is so little 
known, and so inaccessible in this country, that I think it worth while 
to subjoin the whole of what Von Siebold says upon this subject:—* 
In the development of the Echinococci also, much has remained 
obscure. We must in them always distinguish two things ; the po« 
rent vesicle, and the proper Echinococci enclosed within tltis, ’ftie 
maternal vesicle is cbvered iutenially by an excessively delicate epi- 
thelium, in which are contained corpuscles similar, though here 

* Uompmdio d% Ehnintogre^a Vmam. Napoli 1H2&. Couipilsio da Stepbaao 
Delle Chiaje. 
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I^erolly elongated^ to those which we have found in the neck of 
VtmMru9* In the fluid which tlie niatenial vesicle encloses, we meet 
with a few Echhioeoed, which when tliey have everted their coronet 
of hooks and their suckers, allow nothing to be perceived in their in- 
terior hut a few scattered glassy corpusdes. Tliese Echinococci evi- 
dently arise from the inner surfatMi! of the parent vesicle. My owii 
observations hereupon have l)een made upon E, tkmmis, E. vetcri- 
norum, and a new species which, since the number of its suckers 
varies ven^ much, I will call E. mriabilu. On examining the inner 
surface of the parent vesicle we see little vesicles attached here and 
there, which contain a finely granular substance ; out of this mass 
the Echinoeocei proceed (hervorkeimen), sometimes only one, some- 
times two» six, seven or more, A porti(ui of the graiiuW mass be- 
comcjs, in fact, sharply marked off, forms a small roundish body, 
wliich, however, by one of its ends, still clearly passes into the rest 
of the substance ; the rounded body gradually takes on a pea shape, 
the constricted portion elongates, and the body, which has now 
assumed a more o^al forui, is connected oidy by a delicate viscid 
thread with the mass from which it sprmig ; we soon now observe in 
the interior of the body th<* circlet of hooks and the glassy corpuscles. 
The EchmococcusAicix^ thus far develo[)ed now begins to move — 
everting and retracting its suckers and hooks ; the whole body being 
at the same time sometimes elongated, sometimes contracted. The 
development of the Echinococci having proceeded to this stage, the 
delicate membrane in which they are enclosed bursts. The young 
Echinococci do not immediately fall out, for they are all connected 
to the inner surface of the membrane, which until now has enclosed 
them,^ by means of a delicate cord or process of the latter, whiesh 
penetrates at the posterior extremity of the Echinococcus, through a 
pit, into the interior of the body of the Echinococcus, The pit looks 
almost like a sphincter, holding just that cord of the memlirane ; 
only after an interval do the cords and the bodies of the Echinococci 
become separated. Tlie mode of connection of these cords with the 
bodies of the Echinococci, and their separation from them, reminds 
one completely of the relation which the bodies and tails of the Ccr^ 
eoriof have to one another. The membranous coveriug of tlie young 
Mchimcocoi wrinkles up immediately when it is tom. The JEchinth 
coed become everted, and so form a rounded heap, in the middle of 
which the collapsed investment lies hidden, the Eckinocoed being 
attached to it like the polypes upon a polypidom. 

** Such masses of Echinocoed either remain for a long time hang^ 
ixig to the inner surface of the jparmit vesicle, or they become de- 
tached from it before the single Echinocoed have separated from the 
wrinkled membrane. The granular mass contained in the vesicles is 
probably comparable with nothing else than with a yelk mass, which 
supplies the Keads with the substance neoessa^ for their develop- 
mant through those fine conUu For the rest,*^ I will not undertake 
decide wWber all those largt^r and smaller vesicles, which con- 
tain JSSrAtHoeoeciis-heads and float about free among fuily-devela(>e<l 
JR^aoeoceaa^heads in the cavity of the parent vesicle, arc de- 
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tached from the wall of the latter, or whether some few of them 
do not arise from the free ^eAi^ioeorcw^-heads themselves, whieh 
have developed Echinococcm-^nm in their interior, and afterwards 
become distended into vesicles by them ; I was often sur print'd, in 
fact, to find upon free vesicles containing Erhimicoc('iiftA\^A{\% hooks 
attached, perhaps remnants of the destroyt‘d circlet of hooks. In 
such vesicles of E. varinhihs, in fact, 1 hehe%e 1 could trace re- 
mains of the suckers. With greater difficulty cun we understand 
the mode of origin and propagation of the maternal vesicle of the 
Echinococci. Since in Echuwcoceus hominia we often find smaller 
hydatids enclosed within larger ones, we must believe that the ex- 
UTiial liydatid is the parent in which the others have been sub- 
sequently produced. In what manner, however, this enclosure lias 
taken place, I must leave as much unsolved as the origin of tlic 
jmrent vesicle itself.’* 

The next step was made by Dr. Lebert, in his excellent paper 
(unfortunately without figures), “ Einige llemerkiingeii fiber Blasen- 
wfirmer,” in Mfiller’s Archiv for 1813. From this 1 make the fol- 
lowing extracts : — 

** In the most, even freshly examined hydatids, the animals no 
hmger move. Yet not unfreijuently, if many vesicles l>e examined, 
living groups may be met witli. The movement of the animal, while 
still in the maternal vesicle, consists partly in turning ujiou its axis, 
jiartly in a wavy contraction, comparable to a peristaltic movement. 
In the interior of these yet living and moving animals I have jier- 
ceived ciliary motion very clearly. It npnearediii the whole interior 
of the animal, and I eoiiid observe it for lumrs together. At first I 
could with difficulty distinguish the single vibrating cilia ; yet, partly 
after partial evaporation of the fluid in which the animals were con- 
tained, partly by modifying the light with a very fine perpendicular 
diaphragm, I could succeed in seeing the cilia theniHclves, which are 
slightly curved and somewhat hook- like, and hardly more than 
in breadth. 1 have seen the single cilia, with especial 
distinctness towards the margin of the animal ; commonly, however, 
they arc indistinct, on account of the contemporaneous vibration of 
a certain number of cilia, which resemble in tneir motion a field of 
corn agitated by the wind. The observation of this ciliary motion 
was perhaps rendered more easy by the circumstance, that I observed 
the animals still adherent to the finely granular membrane which 
forms the parent vesicle, and which, in all probability, favourably 
modified the light.” 

As to what concerns the development of the vesicles themselves, 
it seems to go on in the following manner ; — upon the inner wall of 
a cyst which contains i^cAiwococcws-cysta, secondary cysts are formed, 
which, after they have attained a certain grade of development, be- 
come detached from the inner wall of the larger cyst, and fall freely 
in^o their cavities, but still show the remains of tfieir attachment in 
a ‘-liglitly pointed place : on the inner surface of these secondary 
vc.^icles tertiary ones are now formed in the same manner, and so on. 
The hydatid sacs then arise by a kind of endogenous formation sirai- 
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lar to that which Prof. Muller has already so beautifully described 
ill the development of a peculiar kind of hydatid tumours. 

In his Article '' Parasiten (Wagner’s Ilandwdrtcrbuch d. Phy- 
woloffie, bd. 2, 1811), Von Siebold, after recapitulating his view of 
the development of tlie Echinococci contained in Burdach’s Physio- 
logic, makes the following highly suggestive remarks : — 

“ Clearly as we can trace the development of the young of the 
Echimcoccui^ we understand very little of the mode in which the 
piIl-l>ox (eingeschiiehtelt) aggregations are produced. The multipli- 
cation of the vesicles certainly does not take place by division, nor by 
the formation of buds ii}»on the outer surface of the parent cyst, as 
some have supposed. The hypothesis remains, that the young JS'cA/- 
nococci cast off their circlet of hooks, become distended, lose their 
suckers, and so change into little Echinococcns-vcsiclcs, in which 
a new brood then becomes developed. J must indeed confess that 1 
have not directly observed this process. In any case, the young 
Echmococcus must he in a fit state to wander ; and if it should be 
made out that new Echinococcus-vcnc\c^ proceed from them in the 
interior of the parent vesieles, we might also justly assume that the 
young Echinococci, wandering into other organs, or even into other 
persons, may thus lay the foundation for new colonies. Whether, 
iciam, there exists a special cestoid worm provided with sexual organs, 
with which the j&VAf;iococc?/^-vesicle8 stand in the same relation as 
the Ccrcanrt-sacs do with certain Trematoda, time will show. If it 
be so, the young Echinococci must change, having become separated 
from their pedicle, not into AcA/zmcoccw^-vesicles, but by the elonga- 
tion of the body into Tcenice.** 

Finally, in the * Verhandhmgen der Physikalisch-Medicinischen 
Gesellschafl xu Wurzburg’ for 1850, (to which my attention was 
drawn by my friend Mr. Busk,) I find the following notice : — 
‘‘ Herr Virchow described tlie ciliary moveinent which lie had observed 
in the stein by which th(‘ young Echinococci kominU of Man are 
attached to the maternal vesicle, — a new ohservation for thib genus.” 

I have liere endeavoured to notice all those Memoirs which, at the 
time of their publication, made a definite arldition to wliat was already 
known upon the structure of Echinococcus. The literature of the 
subject is somewhat voluminous, and hence the ne<‘essity of this 
limitation, and the consecpient absence of any account of the valuable 
memoirs of Goodsir, Curling, Busk, and Erasmus Wilson, all of whom 
had been anticipated by the continental observers, 

EXPLANATION OF PLATE XI. 

Hyiwthehca! renresentatioiis of— A. a young B. a 

C. a tVt/IcfrcM#; D. the same, encysted; E. a Cytticercua, cucy«ted, 
enlurged, arui developing many heads (like ConiartM) from the upper 
portion of its outer (now inner) surface ; F. a similar form, which de- 
velopcs heads from the lower portion of its outer (now wholly outer) 
surface, and so becomes an Echinocoecca cyst. 
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On the natural and artificial Fecundation of iEgilops by Triticum. 
By M, GoDiiOjv. 

The author referred to the researches of M. Fabre uj)on /Egilo^te 
triticoid&Sy from wiiich it appears that this grass is produced from 
SGed^ ovatcft and that by cultivation it gradually approaches 

cultivated wheat. He docs not, however, by any irieans admit the 
conclusion deduced from this fact by M. Duval, namely that wheat 
has originated from the ocata^ and is nothing but a metamor- 
phosis of tlic latter plant. 

M. (Todron, by evamining the circumstances under which the - R 
trificoides is met with, has arrived at tlie conclusion that this plant 
is only an aceidentid prcwluet ; it is never seen evee[>t on tln‘ etlges 
of wlieat-lieldfl or in their neighbourhood ; its habit restmibles that 
of the varieties of wheat near which it has grown ; it possesses beards 
when growing in the neighbourhood of bearded wheat, but these arc 
rudimentary in places where beardlcbS wheat is cultivated, and it is 
less fertile than legitimate species. He considers that triftcoides 
exhibits all the characters of a hybrid plant, and that it is the product 
of the fecundation of jE, ooafa hy cultivated wheat. 

He has, inoreovtT, eoufirtned this view by direct experiment ; the 
artificial fecundation of ^E. ovata by Triticum vulyarchufi civeii him 
the two varieties of /E. triticoides which an* met with in tiie South 
of France. He has also obtained two new hybrid plants, — one by 
the fecundation of ov>afa by IVifieum apettaf the other by the 
action of the pollen of Tritmm durum upon yEydopa triariefata , — 
Comptes Retidue, July 17, 18.54, p. 145, 

THE OUNCES. 

The Ounces, or Tortoise-shell Tigers as they have been called, 
should form a particular group of Cats, to which the name of Unci a 
may be attached. They arc easily cliaractcrized by the great length 
and thickness of their cylindrical or rather davatc tail, and the 
marbling of the colours on the fur. They are confined to Asia. 

1 . Undo Irhis, Felis Uiicio, Sekreber ; F. Pardus, Pallas. Tibet. 

2. Ihicia macroscelis, Horsf. Sumatra. 

3. Uficia macrosceloides, Hodgsou. India* 

4. Uncia marmoratus. Felis marmorata, Martin ; F. Diardii, Jar* 
dine. Penang. 

5. Uncia Charltoni. F. Charltoni, Gray ; F. Ihivaucellii, Uodg* 
eon MSS. fide Dr. Cantor. India; Himalaya. — J. E. Gray. 

THE AFRICAN SEAL, HELIOPHOCA ATLANTICA. 

I have just received a well-preserved skin and the skeleton of this 
Seal from Algeria, under the name of Phoea leporina. It certainly 
cannot be the Phoca leporina of Lepechiu, in Act. Acad. Petrop. 
1777, 264. t. 8, D = the Phoca Lepechinii, Lesson, from the White 
Sea and the rivers flowing into it, which M. Nilsson considers to be 
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the same as P. harhata ; but I think this is doubtful, as Lepechiu 
described the fur as dirty -white, sometimes with a yellow tinge 
without any spots, atid tne hair as erect, with abundance (»f under 
wool. The African Seal lias very short, broad, closely adpressed 
hair, while Lepechiu (‘xpressly states that the hair of P. lepormu is not 
apprcssed, but erect, and is at once known from Phoca harhata by 
the large size of the giinders, which arc very close together, and the 
last one very peculiarly placed across the line of the other teeth, — 
J. E, Guay. 

Notes on the Developmmt of the Actiniro. By M. Haimic. 

I have verified the sepaiatlon of the sexes in the Actini<p. Each 
capsule of the ovary r^fuitains only a single ovule, but each testicle 
contaiuH several hundred (housand spemmtozoa. In the species 
examined by me {A, rapnva^ L., effa tOy L., sidra/ay Penn., pedunni- 
lata, Pena., and roriacra, Cuv.), these always hail a bilobed head 
and a very long filament. 

Actinia pedunndata usually has the sexes comjdetely separated 
as in the other species, but, in some cases, a few spermatic capsules 
occur in the midst of an ovigerous gland and rice vorsd. 

The ovules arc sometimi^s umfonn in size, sometimes of different 
sizes, which appears to indicate that several sueeessive layings must 
take place, and in fact it is nid uncommon to find young animals 
already furnished with twenty-four or even forty-eight tentanes in the 
visceral cavities of females containing at tlic same time ondes of very 
email size {A. etpa/ta and pedaandata). The only difference, cxcejd 
size, between the smaller anil larger ovules consists in the smaller 
propiirtionatc size of the Purkinjiaii vesicle in the latter. Two or 
three germinal spots are often to be seen. I have observed no ova in 
process of segmentation. 

The ciliated larva is at first S])hcrical, and no depression or projec- 
tion is to be observed on its surface ; it soon elongates a little and 
presents a conical extri*mity. Tlie other extremity liecornes hollowed 
in the centre, forming the rudiment of the month. The cavity 
formed at this point enlarges by degrees by the removal of the internal 
substance, and the visceral chamber is rapidly fonned. The integu- 
ments already form a distinct layer at the surface of the body, which 
contains thread-capsules, globules and vibratile cells almost exactly 
similar to those wliich occur in the adult. In the general cavity of 
some species {A. pedunmUata for instance) there are also some large 
coloured globules, which vibrate and gyrate. 

Before any tentacular mammillee make their appearance, narrow 
bundles of muscular fibres arc formed in the direction of the length of 
the body. These are the rudiments of the muscular system, and 
correspond with the vertical plates which are to divide the visceral 
cavity. Their initial number is normally six in A. equina, and pro- 
bably also in all the species of the group ; but I found it impossible 
to ascertain whether it is the same in A. pedunculata, or whctiier it is 
only four ; it is certain, however, that it soon rises to eight in this 
polype, and that it afterwards becomes a multiple of six. 
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After the formation of these first muscular cords, the form of the 
young larvro, which was hitherto oval, becomes slightly modified ; 
the body becomes more contractile, and soon elongates and shortens 
itself to a great extent by expanding or contracting in the middle. 
From the flattened bu<‘cm extremity, and on points corresponding 
with the spaces between the first muscular bands, rounded tubercles, 
representing the first tentacles, are soon seen to spring. 

The initial number of the tentacles is of course in relation with 
that of the first vertical muscular bands, or rather of the nicsenteroid 
plates which are inserted upon these. But these plates are not all 
developed at the same time ; two of them, opposite to each other, 
first make their appearance ; these grow from aoove downwards and 
present at their margin a little knotted band {cordon p€lotonn6)t 
before the others begin to appear. If we consider that these two 
mesenteroid plates correspond with the two commissures of the 
mouth, and that the latter is produced transversely from the com- 
mencement, before the formation of any lamellar or appendicular 
organ, we shall arrive at this consequence, that the polype actually 
presents the character of bilaterality before acquiring the radiate 
arrangement, and that the former of these types, whust combining 
with the other, still continues very apparent for a long time. The 
examination of the adult Corals shows that it never completely 
disappears. 

In projiortion os the tentacles increase in size and number, trans- 
verse muscular fibres begin to surround the body, and these rings, which 
at first are very distant, become more and more numerous, especially 
towards the extremity opposite to the mouth. This extremity soon 
flattens and acquires an adhesive faculty. The young polype then 
presents the most essential characters of its parent. Hitnerto it has 
been swimming freely in the water, turning pretty quickly upon its 
axis, and liaving its pedal extremity in front. It jireserves tne cilia 
with which the surface of its body is covered, even after it is able to 
attach itself, and when it possesses three circles of tentacles. At this 
period the young of A, eqntna present no trace of the marginal 
vesicles which are to correspond with these three circles on the cir- 
cumference of the disc of the adult animal. 

I have stated that the initial number of tentacles in Actinia is six, 
like that of the first longitudinal muscular bands. It may happen, 
in consequence of accidental abortions, that this number is only five, 
or perhaps four, or the fortuitous inequality of the first tentacles may 
deceive the observer as to the number of elements in this first circle ; 
but the type is normally hexameral. The exception which I have 
noticed in A, pedunculata, apparently only affects the second circle. 
1 have, in fact, remarked that momentary checks in the development 
of the different parts of the second circle were not rare, especially in 
A, equina, but it is generally completed, as well as the third* in con- 
formity with the laws established by M. Hollard. The fourth 
circle, on the contrary, almost always exhibits with much distinctness 
the mode of evolution ascertained by M. Milne-Edwards and myself 
for the partitions of Corals ; that is to say, the twenty-four elements 
of which it is to be eomp<»se(l, do not make tlicir appearance all 
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together, but the twelve which onginate between the tentacles 
of the first and third rows arc all developed before those which are 
to come between those of the second and third circles. — Comptes 
Bendns, Aug. 28, 1854, p. 437. 

RARE IRISH MOLLUSCA. 

Cork, 9th Mo. 22nd, 1854. 

To the Editors of the Annals of Natural History. 

Gentlemen, — I have the pleasure of informing you that a few 
weeks since 1 found at Bally cotton, in the cast of this county, alive 
and in good condition, and imbedded in turf, which reached to low- 
water mark, Pkolus crisjiata, dactylus and Candida (the last very 
abundantly), and to my great pleasure, several specimens of P. papy^ 
racea^ now for the first time obtained in this county, and except one 
specimen found near Dungarvan by Dr. Barren, new to Ireland. 

Yours truly, 

Samuel Wright. 

TYPICAL COLLECTIONS OF MOLLUSCA. 

The British Museum has lately received the following collections 
of typical specimens : — 

1. The Land Shells of Jamaica, described by the late Professor 
Adams and the lion. Edward Chitty. Presented by the Hon. Edward 
Chitty. 

2. The Shtdls and Mollusca described, figured, or mentioned by the 
late M. Souleyet in his account of the ‘ Voyage of the Bonite,’ and 
in the Monogranh of Pteropods, by MM. llang and Soulevet. 

3. The Shells described and mostly figured in M. d^Orbigny’s 
* Voyage to South America.* 

4. The Mollusca described and figured by M. d'Orbigny in M. 
Ramon de Sagra*s ‘ Natural History of Cuba aud the West Indies.’ 

5. The terrestrial and marine Shells described by M. d’Orbigny 
in Webb and Berthelot’s ‘Natural History of the Canaries.* 

On a new species o^Sutbora from China. By G. R. Gray, 
F.L.S., F.Z.S., &c. 

SUTHORA WkBBIANA. 

Crown of the head and back of the neck sandy red, passing into 
the olive tint of the back and upper suiface generally ; tail of the 
same colour, but of a shade darker than the back ; primaries strongly 
edged with bright rufous ; throat and breast light buff, washed with 
a rosy tint; cubdomen inclined to olive; bill light brown, washeil 
with rosy pink ; legs cither yellow or fleshy white. 

Hob. china ^Shang Hai). 

A single specimen, collected by Mr. Webb, was presented by that 

f gentleman to the British Museum. It is much larger than S. nipa- 
emis and Jklmfrans.^ZooL Froc. March 9, 1852. 
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On 9omp Fishei nUied to GymnotuB. By Alfred R. Wallace. 

My object is to call the attention of the Society to some curions 
fishes allied to the Electrical Eel, whicli are abiuulant in the fresh 
waters of South Amcrjca. They present many modifications of form, 
and will jirobably constitute a distin(*f family or Kulifamily. They 
may be characterized as fishes of an elongate form, very slender 
posteriorly, without dorsal or ventral tins, but ^Mth a very long anal 
fin. The intestines are situated imniedialel) behind tb(‘ head, and 
occupy a very small portion of the entire length of the fish. The 
teeth are \erv small, or altogi*ther wanting. Tlie air-bladder is in 
some S[>ecie8 %ery long, in others almost obsolete ; and tlie scales are 
very minute, o\ate, concentrically striate, and often so imbediicd in 
mneus as to be invisible till scrnp(‘d off. Tht‘ gill-opemng is gene- 
rally very small, and the e}es and nostrils minute. 

There seems to be sufficient variety of form and structure to justify 
the establishment of Jive genera. 

1. The true (hjmnotua (of which the Oymnotua elect rirus appears 
to be the only well-known species), characterized by the anal fin 
reaching the extremity of the tail, which is flattened ; by the air- 
bladder extending almost the entire length, in a cavity beneath the 
vertebra? ; and by having a single row of short Mc‘ut(‘ teeth in each jaw. 

2. The genus CarapuSf to wiiicli five of my species belong. These 
have the tail (’yliiidrical and [minted, extending beyond the anal fin ; 
a band of minute teeth in each jaw ; and a double air-bladder, gene- 
rally of very small size. One of my sjiecies appears to be identical 
with Carapus hravhyvrus of Jlloch. 

3. A form, of which I have but one representative, which has a 
deep holly, a rather large mouth, but no teeth, and a small round 
single air-bladder. 

4. Two long-jawed species, which have a very small mouth, no 
teeth, and ?io air-lj/adder. The larger of these is probably the Gym- 
nut na roa trains of Schneider. 

5. The genus Apteronolm, which differs from all the preceding 
in having a small, hut perfect ly-fomunl aud rayed caudal fin, a rather 
large mouth, with the lower jaw shutting within the ujiper, and the 
teeth rather acute and prominent in a row on the aides of the jaws 
only. My representative of this genus ajijiears to be quite distinct 
from Apteronotna alhifrona of Laci^pede. 

These fishes were all found near tnc sources of the Rio Negro and 
Orinoco, one of the most central positions in South Ameiica. lliey 
are most abundant in the smaller streams, and feed on miuiito a([ua* 
tic insects. None of them, except the common Gymnotua, have 
any electrical [iropertics. They are all eaten, though, owing to the 
number of forked or branched bones in every part of their bodies, 
th^ are not much esteemed. 

The situation of tlie vent in these fishes is very pe(*nliar, the in- 
testine passing forwards from tb.‘ stomach, instead of backwards, as is 
usually the case, so that they have the auus situated under the throat; 
in one of the long-snouted species it is actually considerably in front 
of the eyes, a peculiarity which I believe does not occur in any other 
vertebrated animal. 
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This fish, too, is remarkable for the very singular manner in which 
it is said to fml. It is asserted that it lives principally on ants and 
white ants, which it obtains by laying its tail out upon land. The 
ants, attracted by its mucous covering, crawl thickly upoii it, when 
the fish dives down and leaves the ants struggling upon the sur- 
face of the water, where it is enabled to cat them at its leisure. The 
Indians assert that, when fishing at night, they often see this take 
place. 

To give some idea of the distrihution of fishes in the rivers of 
South America, I may mention, tluit of 20ii species which 1 found in 
the Rio Negro, — 

43 were spinous-finned fishes, principally IWcida and Labrid^ ; 

54 were Sthfridat ; 

80 were Salmonidoi ; 

24 were other soft-finned fishes, of the families Esocidai, Anffuillidee 
and Ci/prinidfc ; and 

4 were Ray fish (cartilaginous fishes). — ZooLProc, July 12, 1853. 


METEOROLOGICAL OBSERVATIONS FOR SEPT. 1854 . 


Chiswiek . — September 1. Very fine. 2. Slight fog : very fine. 3. Foggy: very 
fine. 4. Foggy: slight haze: excessively tlrj' air. 5. Very fine: harys fine. 
6 — 10. Very fine. 11. Dense fog. clear : quite cloudless i vciy fine. 12. Dense 
fog t very fine. 13. Cloudy : rain. 14. Cloudy : slight rain : overcast. 15. Very 
fine. 16, Overcast. 17. Veiy fine. 18. Fine : cloudy : rain, 1 9. Overcast and 
windy : slight niin. 20. Cloudy : rain. 21. Clear : quite cloudless : fine : light- 
ning in the evening. 22. Very clear : fine. 23. Densely overcast. 24,25. Very 
fine. 2(i — 29. Foggy, with very heavy dews in the mornings : very fine thmughoui 
the days : dear and cold at nights. 30. Dense fog throughout. 

Mean temperature <if tiie month 

Mean temperature of Sept 1853 55-45 

Mean temperature of Sept for the last twenty-eight years... 60 *98 
Average amount of rain in Sept 2-57 inches. 


Hokton. — Sept. I 4. Fine. 5. Cloudy. 6. Fine. 7 — 9. Cloudv. 10 — 12. 
Fine. 13. Cloudy, 14. Rain a. m. 15— 17. (’)omly. 18. Fine. *19. Cloudy : 
ram A.M. 20. Rain a.m. 21,22. Fine. 23. Cloudy : rain a.m. 24. Cloudy: 
stormy a.m. and r.M. 25- 29. Fine. 30. Foggy. 


Sandwiek MawWf Orkney. — Sept. 1. Cloiuiy a.m. : clear p.m. 2. Clear a.m. : 
cloudy P.M. 3 . Clear, fine a.m. : clear p.m. 1. Rain a.m. : clear, fine p.m. 5. 
Cloudy, fine a.m.; doudy pm. 6. Driz/.le a.m. ; rain p.m. 7. Drizzle a.m.: 
cloudy P.M. H. Cloudy a.m. : clear, fine, aurora p.m. 9. Cleai', fine a.m, and p.m. 
10. Bright, fine a.m. : clear, fine p.m. 11. Rain a.m. and p.m. 12. Clear, fine a.m. : 
cloudy P.M. 13. Clear A.M. ! rain p.m. 14. Clear a.m.: showers p.m. 15. 
Showers a.m. and p.m. 16. ShoAvers a.m.: cloudy p.m. 17. Bright a.m. : 
fthowers p.m. 18. Showers a.m. and p.m. 19. Bright a.m. : clear p.m. 20. 
Showers a.m.: cloudy p.m. 21. Bright a.m.; dear p.m, 22. Bright a.m. i 
cloudy P.M. 23, 24. Rain a.m. : clear p.m. 25. Showers a.m. : cloudy p.m. 26. 
Showers a.m. ; clear p.m. 27. Clear a.m. ; cloinly p.m. 28. Clear, fine a.m. ; 
clear p.m. 29, Cloudy a.m. and p.m. 30. I lazy a.m..- dear p.m. 

Mean tem|>erature of Sept, for twenty-seven previous years . 52°*32 


Mea i temperature of this month 55 -07 

Mean temperature of Sept. 1853 53 *28 


Avefage quantity of rain in Sept, for fourteen previous years 2 HI indies. 



Meteorological Obsercations mude by Mr. Thompson at tkr Gaitfen of ike Horticultural Society at Chiswick, near London; 
^ Mr. Veall, ai Boston; and by the Rev. C. Cloostou, at Sandwich Manse, Orkney. 
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XX X VL — Remarks on Associatwns of Colour and the Relations of 

Colour and Form in Plants. By G. Dickie, M.D., Professor 

of Natural History, QueeiPs College, Belfast*. 

Relations in the form, structure, number and position of 
organs are familiar to every botanist. A priori it might have 
been inferred that order prevails in the distribution of colours ; 
that there is no mere fortuitous relation, but that all must be 
subject to law. This is not only the fact, but there are, besides, 
obvious indications of a relation between the colour and form of 
organs. 

In April and May 1853, the facts to be here recorded were 
first observed and demonstrated to scientific friends in Belfast. 
Professor M^Cosh, in a lecture before the Natural History Society 
in May 1853, intimated that he had for some time entertained a 
belief in the existence of complementary colours in the vegetable 
kingdom. The results of my own observations were embodied 
in a paper read at the October Meeting of the same Society in 
that year. It would seem, however, that certain associations of 
colour have been long known to artists who have cultivated the 
special department of flower-painting. Any relation, however, 
between form and colour appears to have escaped notice, and 
even erroneous ideas have been promulgated respecting this 
point. Thus Euskin, in his ^ Lamps of Architecture,' stales that 
** the natural colour of objects never follows form, but is arranged 
on a different system and again, " colour is simnhfied where 
form is rich, and mce versd.*^ In nature," he further says, 
''the boundaries of forms are elegant and precise; those of 
colours, though subject to symmetry of rude kind, are yet irre- 

* Read to the Botanical Society of Edinburgh, Nov. 9, 1854. 

Ann, ^ Mag. N. Hist. Ser. 2. Vol. xiv. 26 
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p;ular — in blotches. All these statements are far from repro 
sentinj^ the truth. 

AVithont iilludinp: to (lifTerences of opinion ^\]iich have b(‘.rn 
r(‘cently publislu'd re^ardinj^ the law f>f lianuonioiis colours, it 
may be suffici(‘nt to allude briefly to the \iews usually (‘liter- 
tained by physicists and most |<(‘ncrally adopted. White or 
eoinyiound consists of thiee simple colours called primaries, 
viz. yellow, r(‘d, and blue; combinations of these yield secon- 
daries ; — yellow and red give orang(‘, yellow and blue give gn'cn, 
iN'd and b!u(‘ give purple. Combinations of secondaries yield ter- 
tiary colours, — green and orange* giv('. citrine, purple and greeti 
give olive, orangi‘ and pnrph* yield russet. 

A primary and secondary, together containing all the prima- 
ries, are eoiiij)leni(‘ntH to (aieh other; for (‘xaniple, yellow and 
]»urple ; red and green ; blue and orang(‘. The presence of all 
the C(dours eitln r separate or combined (wliich form white or 
comyiound light) is a pliysical want of the organ of vision. 

^rh(‘ artist recognizes a melody of coloni's, tliat is, gradations 
of hues and shaih's, and speaks of harmony when complementary 
colours are presimt. A wliib* line (or black) between two colours 
not complementary subdues discord. There is a eorrespondimce 
bet\vt‘en the depth of any hue and that of its comyih'inent ; for 
examydc', red-purph* and yellow-gr(’.en an* as.soeiat(*(l. Every 
association of colour in tlie organic world ina} be regarded as 
an a(‘tual embodiment of results, wdiieh cannot he otherwise than 
in strict liannony with those great principles which have guided 
the plans of the (irc'af Author of nature. 

It is worthy of notice, tliat colour is the foundation of one of 
the more; recent elassilications of Alga*, that of l^rofessor Harvey. 
'Fhcy are divided by him into red, green, and olive ; among the 
red scries are coinprelK’ndcd many which present various tints, 
of pur])le for example, and in 4he olive scri(‘s not a few are 
yellow-green. All this is in strict accordance with the views just 
adverted to. 

Among the family of tin; Mosses the red or rcd-purple teeth 
of the pcriKtoinc arc associated with the green or yellow-green 
capsule ; tlu; same is true of the different parts of their stems 
and leaves. 

In flowering plants the cases are so numerous, that only one 
example or two need be recorded. 

Primula vulgaris. 


Young leaves I 

I leaf, yellow-green, 

Caladhm pictum, 

I .. r centre, red or red-purple. 

[ border, green or yellow-green. 



of Colowr mtd Fm^m in Plants, 


m 


Coleus Blumei, 

Leaf [ J‘e(I-purple. 

\ border, greeij or yellow-green. 

Victoria lieyia. 

Leaf / red-purple. 

\ upper siirfaee, yellow-green. 

Taxodium sempervirem. 

Young shooU, yellow-green. 

A year old, red-purj)le. 

Older still, citrine. 


In this last instance, a« well a» in many others, advanced 
growth se(‘mft to be accoinpanied with greater composition of 
colour. lu the curious pitclier^ike organs of ^arracema^ Ne- 
penthes and Disrhiflia, we find that red-purple and yellow -green 
are associated. 

In the flower, similar associations are the inile. 

Ranunculus repens. 

Corolla, yellow. 

Calyx, purple spots. 

The same may be observed in many otlicr species of the same 
genus. 

Hieraciutn pilosella. 

Flower, yellow. 

Those ot the circumference variegated with purple. 


Anthyllis vulneraria. 
Corolla, yellow. 

Tip of calyx, purple. 


Saxifraga Ugulatn, 

Corolla, white with purple spots. 
Anthers, yellow. 


Kahnia (species). 

Ten spots of purple on the corolla at j)oint8 in contact with the 
yellow anthers. 


Juncus cornpressus. 

Anthers and pollen, yellow. 
Ovary and stigma, purple. 

Perianth 

\ centre, dark green. 


Strelitzia Regina, 
juncea, 

, orange. 
Petals, blue. 
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Tn most Orehidere we find constant associations of yellow and 
purple. 

We need not e\[)oct to find in a corolla or any other orj^an 
pure red and {>ure yellow, or blue and red, in contact with each 
other. 

Of the primaries, him* is the least coinnion, and in fact, gene- 
rally speakin^j^, may be culled iwnj rare ; many so-called blues 
bein^ blue-purj)les : transmitt<*d hf»;ht shows (his. Pure blue 
bein^ so uneoniinon in any or‘::amsin^ Professor M^C’osh sug- 
gested to me that this is compensated for in the atmosphere, and 
1 may add, in the ocean too. Yellow is probably the most 
general of the jirimaries, in tin* ilowm* at least ; the most com- 
mon association is therefore yellow and pnr])lt‘. We ran now 
understand why yellow is the usual colour of the pollen, and 
some exceptional eases ai'cm to confirm this ; in the Tnrn-ca]) 
Lily for instance, the decidedly red pollen is aasoiuated with the 
green filaments of the anth<‘rs. 

The statistics of colour in different natural orders have not been 
fully exainim'd ,* it may be remarked, however, that purple and 
citrine prevail in the flowers of the (trasses, and russet and dark 
green in the Jniici. In the Fir-tribe and its allies, secondaries 
and tertiaries are common, such as the purple and citrine scales 
of young and old cones, thcj russet and dark green in the stems 
and leaves respiTtively ; at tin* same time the copious yellow 
pollen mast not be lost sight of. 

In examining this subject, \vc must keep in view that the 
colour of the flower may have its complement in tliat of other 
organs, as stem, leaf, ike. It sometimes happens that one of the 
associated colours is not visible to the cyt' at all times. The 
inside of a nearly ripe fig is red-purjile, the outside yellow-gi*een ; 
the same is true of the pericarp in some species of Pieony. In 
some Cactaccfe the yellow corolla is succeeded by a purple fruit. 

The newly ripened cone of the Pinus Pinasta’ is citrine ; when 
the scales ojicn, the complementary purjde is revealed at the base 
of each. In the fruit, fixed relations of colour arc probably too 
familiar to require illusti-ation. In certain varieties of the Apple, 
red and red-purple, green and ycllow-grecn of various hues and 
shades are associated. In some varieties of Ihiar, yellow-green, 
red-j)urplc and citrine occur together. 

ikrecf exposure to light, although usually, and in general 
correctly admitted to have a direct relation to intensity of colour 
in organisms, appears not to be necessary in every instance ; the 
plant, however, must receive the light at some part or other in 
order to produce that depth of colour observed in the coats of 
seeds, the interior of fruits, and in the tissues of subterranean 
organs. 
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In conclusion — 

1 . J'/ie primaries f red^ yellow, and blue, are yenerally present in 
some pari or other of the plant, 

2. IVhen a prinumj occurs in any part of a plant, its comple- 
ment will tisually be found m some other part {or at some jteriod or 
othei' of the development of the plant, as was suggraU'd to me by 
Trofchsor M‘Coah). 

Observations on the same subject in the animal kingdom have 
occupied rny attention during the past twelvei months ; Birds, 
Mollusca, and liadiatu present assoeiations of colom* not less 
remarkable than thos(' here recorded. 

l^ie relation betw(‘en colour and form uiay now be examined, 
and the remarks, for the present, have reference to the jjarts of 
the flower. 

When the calyx and corolla are equal in size and similar in 
form, the flower is regular ; diflerences in size and form are found 
in irregular flowers. For example, the Violet has an irregular 
flower, that of the Wallflower is regular; a Frimrose has a n'gular 
flower, a Snapdragon presents an example of irregxilarity. Such 
expressions art! equally applicable to monocotyledonous and to 
dicot) ledonous jilarits, to polypctalous and gainopetulous corollsc. 

Law 1. la regular poly pet alous and yam(/petaluvs vorolUe the 
colour is uniformly distributed, whatever he the number 
of colours presejit. 

That is to say, the pieces of the corolla being all alike in size 
and form, have (‘ach an equal proportion of colour. The com- 
mon Brimrose i>s an examph* where one colour only is firesent. 
In the Chinese Primrose the same holds where tw'o colours (one 
the complement of the other) are present ; th(* eye or centre is 
yellow, the margin purple. These two colours in this regular 
flower are uniformly diflused, that is, each piece has an equal 
proportion of yellow^ and of purple respt'ctively, lii Myosotis, 
Anagallis, Erica, Pyrola, Gentium, &c., we have instances. All 
corollifloral Exogens with regular flowers are examples ; the same 
is true of certain Thalamiflone, as Paj)avcrace£e, Cruciferje, &c. 
In Iberis coccinea, belonging to Crucifene, we find unequal size 
of petals, but equal distribution of e.olour, because regularity of 
flower is the law in that family, 

Calyeifloral Exogciis wdth regular flowers are also examples, 
as Rosaceaj, Cactaceie, &c* 

Law 2. Irregularity of corolla is associated with irreg^ilar distri- 
bution of colour, whether one or more colours are present. 

The odd lobe of the corolla is most varied in form, size, and 
in colour. 
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When only one colour is present, it is usually more intense 
in the odd lobe. 

When there are two colours, one of them is very generally 
confined to the odd lobe, Sometimes when only one colour is 
present and of uniform intensity in all the pieces, the odd lobe 
has spots or streaks of white. 14 iih piece of the corolla therefore 
in iiTcgular flowers is distinguished from the others not merely 
by size, fonn and position, but also by its colour. 

rapiliouaccie present examples of this law ; a few instances 
may suffice. 

Cyiisus Lnimnunn, 

4 petals yellow. 

iitn yellow with purple veins. 

Lathyrus praintsis. 

Mucli the same as Laburnum. 

7Vifolium praterusc. 

Odd lobe distinguished from the others by its darker purple 
veins. 

Kennedia monophylla, 

4 petals purple. 

5th yellow eye and purple margin. 

Swaimonia purpurea, 

4 petals purjde. 

5tn white eye on purple ground. 

Even when the odd lobe of a papilionaceous plant is smallest, 
— not a common case, — it may be distinguished by its colour ; 
for instance, in Brachyserna acumviatum the odd lobe is compa- 
ratively small, but has yellow eye and purple margin. 

Irregular gamopctalous corolhc also present examples of this 
law. 

Ajuya reptans. 

Corolla . 

\ 5th has yellow spot on mner surface. 

Thymus Serpyllum, 

Corolla, generally red-purplo. 

Two pale spots on odd lobe. 

Galeopsis Tctrahit. 

Odd lobe has generally two colours, yellow and purple. 

Numerous other examples from Labiatse might be quoted. 
Among Scrophulariacese we may instance the following 



407 


uf Culuut and Vurm in Plantn* 

Euphrasia ujffidnalis. 

Corolla purple, {j;cuerally. 

Odd lobe has yellow sjiot. 

Digitalis purjmrea. 

lias white on odd lobe. 

In »oiuc Rpccics of Schhantfim and Col/insia we find purple 
the prevailing colour ; the ])rimary, yellow, appears in the odd 
lobe. 

In some genera with irregularity of flower often less marked 
than in the exanij)lc8 alluded to, it is worthy of notice that the 
tw'o divisions on each side of the odd lobe frequently paitakc of 
its characters as regards colour, half of each resembling the odd 
piece; Viola, Gloxinia, Achimenes, Rhododendron, &c. are ex- 
amples. In some Thalamitlorous Exogens with irregular flower, 
as Pelargonium and Tnqxvolum, we find that the tw^o upper pieces 
are usually larg(‘st, and present also the greatest variety in depth 
of colour. In the Horse-chestnut there is a very deeidi3d relation 
between the size of the petals and the intensity of the colour. 
On each petal there is usually a crimson spot at the junction of 
the liinl) and claw; the size of this spot and its inlensity are in 
direct relation to the size of each petal; the tw^o upper being 
largest, the two lateral smaller, and the odd })ieec least of all. 

It nmy therefore b(‘ stated, that in some Thalamiftorom Exogens 
with irregular corolla, owing chiefiy to dijfcrence in size of the 
petals, the largest are most highly coloured. 

Law 3 . Different form of corolla in the same inflorescence often 
present differences of colmr, but all of the same form 
agree also in colour. 

The Composite are illustrations of this : when there are two 
colours, the flowers of the centre have generally one colour of 
uniform intensity; those of the circumference agree together 
also. 

The common Daisy has all the tubular flowers of the centre 
yellow, and all the ligulate flowers of the ray are white, varie- 
gated with purjile. A yellow centre with purj)le ray is a com- 
mon association in compound flowers, for instance, m species of 
Aster, Rudbeckia, &c. 

The same general laws prevail in Monocotyledons as in Dico- 
tyledons. In the former the calyx and corolla generally resemble 
each other in structure and shape, and in colour also ; hence an 
idea entertained by some that the perianth is single, relative 
position having been overlooked. In Dicotyledons w e generally 
tind a greater contrast between calyx and corolla as regards 
colour. 
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The kw of the cmtraets is therefore simpler in Monocotyledons 
than in Dicotyledons* 

The former may be symbolized by the triangle, 8 and 6 being 
the tyj)ical numbers in the flower ; the latter by the square or 
pentagon, 4 and 8, 5 and 10 being the prevalent numbers. 

The simplicity of figure correspomls with simpler contrast of 
colour in the one, white greatci* complexity of colour and of struc- 
ture are in direct relation in the otJuT, 

In families of M onocotyledons having regular flowers there i» 
regular distribution of tlie colours, for instance, in Amarylli-^ 
daresp, Liliace«‘, &c. 

Orchidaceai arc notable examples of the other law, that irre* 
gularity of form and of colour are associated. In a large pro- 
portion of this family the colours are yellow or yellow-grc^en, and 
purple or red- purple ; the latter being confined to the part of 
the corolla usually called lip. 

Proceeding on the principle, that since nlanis of all epochs of 
the earth^s history were constructed on tne same general plan, 
so the same associations of colour, and of colour and form, must 
have prevailed also, we shall glance finally at a few conclusions 
which may be derived from this source. 

During the earlier periods when Acrogenous Cryptogamia wane 
abundant, the secondary and te.rtiary colours, as russet, purple, 
citrine, green, must have prevailed. 

During the reign of Gyiunosperms, when Cycadese and Co- 
nifers were numerous, thtj secondary and tertiary colours must 
still have given a sombre aspect to the vegetable world. 

Prom the commencement of the (> balk formation tha^re appears 
to have been a very marked and progi*e«sive increase of Angio- 
spermous Dicotyledons, which form at least three-fourths of 
existing vegetation. Among them we find the floral organs with 
gi eater prominence in size, form and colour ; and such prominence 
of the nuptial dress of the plant, to use the quaint expression 
of Linnjeus, is peculiarly a feature of species belonging to natural 
families which have attained their maximum in man^s epoch, and 
are characteristic of it. 


XXXVII. — On Linaria sepium of Allman* 

By Charles C. Bauinoton, M.A., F.R.S., &c> 

At a meeting of the Royal Irish Academy, held June 6th, 
1843, the occurrences at which are reported in the * Proceedings ' 
of that body, Dr. G. J. Allman described what he supposed to 

* Head before the Eclinbtugh BoUuioal Society, Nov. 9th, 1864. 
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be a new apeeies of Linaria, and upon which he conferred the 
name of L. septum. 

In the second edition of my ^Manual of British Botany* 
(p. 382), the opinion was stated that the plant is ‘‘ scarcely more 
than a variety of L, iialica*^ and in the third edition of the same 
book I ventured to consider it and the L. italica of the Manual 
as hybrids between L, vulgaris and L, repens. 

In consequence probably of the latter remark, I was favoured 
by Dr. Allman, in June 1852, with a large packet of living 
specimens and roots of the disputed plant. A careful examina'- 
tion of these, and a comparison of them with living specimens 
of L, repetiSj led me greatly to doubt the correctness of the 
6U})position that it was a variety of L, repens) aud Dr. Allman 
justly states in a letter to me that the ‘'total absence of 
L. xmlgaris from the neighbourhood where the plant in question 
abounds must render hybridization impossible.** In another 
lett(‘r he remarks, '' 1 only know of one spot in the neighbour- 
hood of Baudot! where L, xmlgaris grows apparently wuld, and 
there very sparingly. It may possibly have escaped from a 
neighbouring garden. This spot is more than a mile in a direct 
line from the nearest patch with wdiich 1 am acquainted of L, 
septum^ and three or four miles from other localities w^here the 
L, septum is abundant.** Also, “ in the same hedge with the 
apparently wild plants of L, vulgaris just mentioned, and removed 
perhaps from these about KX) yards, grows L, r(pens, and yet 
not a ti*ace of L, septum have I found to grow within a mile of 
ihem.** Tliese remarks show the great improbability, if indeed 
I might not say impossibility, of the L, sepium being a hybrid. 
Tw^o of the roots received from Ireland have grown well and 
flowered profusely in the Cambridge Botanical Garden, and have 
thus afibrded an excellent opportunity for studying the plant. 

As I now believe the plant to be a distinct species, I have 
drawn up the following character and description of it, and in 
doing so have followed the type of the descriptions of the allied 
Busies to be found in the valuable ‘ Monographie des Antir- 
rhin^es * of Chavaunes. 

Linaria sepium (Alim.) ; radice repente, caulibus erectis glabris, foliis 
lineari-bmoeolatis acutis sparsis, floribus racemosis, sepalis ovatis 
acutis glabris calcare brevioribus, seminibus tuberculato-scabris 
irialatts, 

L. sepium, Allman in Proceed, R, Irish Acad, (1843) p. 404. 

Catdes e rhizomate re{>6nte hicrassato sicpcquc tubcrculis instructo 
prodeutes, pliirimi, simpliees tel ranruloai, leeves, basi Itgnescentes 
(eortioe fuscescente), bij^dalcs ; ramuli alternes, erectiuscim. Folia 
pdlieasia vel sesquipollicaria, lineari-lanoeolata, utrinque attenuaia, 
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acuta, subtriiicrvia (nervis iateraiibus tenuibus), erectiu«cula, glauces* 
centes, inferiora Bcepo subtenm cetcraque sparsa. Bracteee Ijneari- 
lanceolatae, acutissinuis crvctee, iuferiores pedicollo lougiorea, supe- 
riores pcdicello brt^viores. llaccraus strict us, laxiusculus. Calyx 
})arvus ; scgnictitis e ba»i lato attemiatis, acutisniwis, glaberrimis, 
trinerviis, ])ost aiithesin aj)ire paiilulum rcflcxis. Corolla minor quam 
ill L. vuJgari ; calcar conicuiri, panlulum incurs urn, corollam icfjuans ; 
tubus, calcar et labium su]>crius grisci striis pallide purpureis siguati ; 
labium iiiferius dihite lutciim striis pallide purpureis et parum 
distiuctis notatum j palatum villis luteis ^estitum, villis pallide pur- 
pureis quemque margiuem iuvestientibus, valde prominens, bilobum, 
lobis aurantiacis ; lobis labii sujierioria ellipticis, dorso invicem ap- 
plicatis sed opicibus incurvis ; lobis labi iumrioris lateralibus reflexis 
conriiventibus^ oblique rotundatis iutermedio j)atcnti latioribus et 
panlulum longioribus. Stigma capitatum. Capsula subovatu, de- 
hisce ns supeme sex valvulis laiiceolatis, calyccm subuiquans. Semina 
Bubtrialata ; testa nigra, muricata. 

Found plentifully near the ri\er at Bandon, in the county of 
Cork, lioweriiig from June to September. 

L, sepiitni forms dense masses of strong stems, and presents 
u very diflVrciit appearance from i. repens or L, vulgaris. Its 
flowers and seeds arc unlike those of either of them ; and in 
sixe the flowers are almost exactly intermediate between those 
of its allies. The same part of the rhizome docs not appear to 
flower a second time, but numerous stems spring up at a short 
distance from it, which flower in the succeeding year. 

In L, vulgaris the middle lobe of the lower lip of the corolla 
is relatively much smaller and is strongly rejkxed, whilst the 
lateral lobes are patent-deflcx(*(l. 

In L. repetiH the lobes of the upper lip of the corolla are erect 
with incurved points, and all those of the lower Up patent* 

It will be seen above that in L, sepium the lobes of the upper 
lip arc pressed closely back to back ; and that the lateral ones 
of the lower lip are rellcxcd, but the intermediate one is patent. 
The colours also arc different. 

After a careful examination of all the descriptions of Linarim 
with which I am acquainted, I have not found any recorded 
species to which this plant can be referred. I am therefore 
reluctantly compelled to consider it as a new species. It agrees 
in many respects with L. Unifalia (Chav,), differing chiefly in 
the presence of a few three-leaved whorls towards the base of the 
stem, the shorter upper bracts, the striped flowers, and the 
three-winged seeds. 

The seeds of L. sepium are different from those of any specsies 
that 1 have examined. They are discoidal, and surround^ hy 
a wing ; but have in addition another wing on one of the sides 
which is variable in its size and direction, h^ng sometimes nearly 
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at right angles with the dkk, and at others laid so closely upon 
it as to be with difficulty detected. Rarely the additional wing 
is reduced to a reduplication of the wing of the disk thi*ough 
more or less a distance. The disk is covered on each of its sides 
with elevated ridges radiating more or less regularly from the 
centre. The whole seed is black. 


XXXVIII. — Characte7*s of four Indian s})ecies of Cyclophonis, 
Montfort, followed by Notes on the Geographical Distribidion 
of the Genera of the Cyclostomacea in Hindostan, By W, H. 
Bjsnson, Esq. 

1 . Cyclophorus altivagus^ nobis. 

Testa angustissime umbilicata, fere perforata, globoso-conica, solida, 
striata, superne rufa, castanoo picta, subtus versus periompbalum 
albida ; spira clevata, turhinata, acutiiiscula; anfractibus con- 
vexis, superne costis spiralibus sex muiiitis, ultimo rotundato, ad 
periplm'riam vix cariwato, basi laevigata, umbilico pervio ; aper- 
tura vix ol)liqua, subovali-circulari, superne angulata, intiis lutes- 
cente ; peristomatc duplici, intenio continue, valde por recto, 
acuto, extemo cxpansiusculo, costam fingente, superne anguste 
angulatim adscendente, ad anfractinn penuTtimum late emarginato, 
margine columellari niiniino sinuate, supra uinbilicum angustum 
dilatato-reflexo. Opcrc. f 

Dian^. major 31, minor 2t), alt. 24J^ mill. A|>ert. intus 17 mill, louga, 
15 lata. 

Hah. in summis montibus Mahabuleshwar Indian Mcridionaiis. De- 
texit A. E. Benson. 

A single decorticate specimen was found by my son, Lietit. 
Arthur E. Benson, Tenth Royal Hussars, after the close of the 
rains of 1853, on the summit of the range of Ghauts overlooking 
the low tract in which Ctyclophorm Indicus occurs. It differs 
from this species in its more elevated form, indistinct keel, rounded 
last whorl, more elongate aperture, porrect inner lip, the absence 
of any sinuosity in the plane of the aperture on the columellar 
lip, less expanded outer peristome, and by the greater expansion 
01 the external columellar lip over the umbilicus, which is also 
much narrower j and permits no view of the internal whorls. 
The outer lip, at its junction with the last whorl, rises more 
suddenly to a point than in C. Indicus. It is probable that 
when in good condition the interna] border of the aperture is of 
an orange colour. In the specimen before me I can find no 
trace of the close-sct raised lines between the lira* which are 
present in all my specimens of C. Indicus from Elephantu and 
the Concan, however weathered. In one antiquated specimen 
of the latter, with a porrect aupcrstructed inner peristome, this 
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part still preserves the expanded edge, so different from the sharp 
lip present in the mountain species. 

2. Cyclopfurrus pyrotrema^ nobis. 

Testa unibilicata, turbiiiato-conica, solida, superne costts spintlibus, 
obtusiuHCulis, confertis, striisquc obliquis confertissimia sculpta, 
castaueo albidoque fulguratim strigata et marmorata ; spira conica, 
elcvatiusciila, ajiica acuto. AiilVactil>u8 f) eouvexis, ultimo fascia 
albida mcdiana, infra periphmriam obsolete angulatairi fascia lata, 
Hubi us uonnullis aliis castancis ornata ; basi valde couvexa circa 
umbilicuin subrnediocrem perviurn albida ; apertura vix obliqua, 
irregulariter subcirculari, superne angulata, iiitus lactea vel emru- 
lescente ; peristomatc duplici, brevitcr ad anfractum penultimurn 
aduato, intenio continuo, expansiusculo igneo, extenio reflexiusculo 
albido, margine columcllari setisiin arcuato, fere vertical!, subrevo- 
luto, subsinuato. Operculo nonnali, teriui, pallide ibsco, margine 
anfractuum elevatiusculo, scabro. 

Diani. major 3d, minor 30, alt. 26 mill, 

34, 28, 24 miU. 

26, 21, — 18 mill. 

Huh, ad Sikrigali et Patharghata, Bahar, ct ad Rajmahal Bengalise. 
In rupibus umbrosis et sub arboribus, inter folia emortua, annis 
1831 ct 1835, ipse detexi. 

A variety occurs in which the shell is of a pale buff colour, 
darker towards the apex, the bands and markings being obsolete, 
and the colour of the peristome being equally vivid with that of 
the typical shells. Anothfjr thinner variety occurs, in which the 
interior coloured lip is not jireseut. 

Sowerby, in 1834, marked this species as C, Involvulus ; how- 
ever, the typical form of that species proves to be more depressed, 
the umbilicus inor<* open, the aperture more rounded, with an 
orange interior, while in this species it is cwrulean white or 
milky. 

A description of the animal will be found in the last vol. of 
the ' Zoological Journal * under the name of O’. Involvulm, 

With a general resemblance in form to C, Indicus, Beah., it 
will be at once distinguished by the absence of a keel or actite 
spiral ribs, by the wider umbilicus, less developed peristome, and 
more elevated form. I'he very gradual arcuation of the colu- 
mellar lip is also an essential character, detracting from the 
unifonnity of the circular aperture. The sinus observable at 
this part, impinging on the plane of the aperture, is also con- 
spicuous in Indicus. 

3. Cyclophorm Hwul, nobis. 

Testa angustissime umbilioata, perforata, globoso-turbiuata, teaui, 
undique liueis Spiralibus m ekvatis, superne 8-^9 valde obtusis, 
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itriUque obliquU teneribus decussata ; sub epidermide fusca, tentii» 
albida; supenie castaneo flexuoso-Btrigata, fascia nulla medians 
cincta; spira turbinata, apice obtusulo, rufesceiite, suturis di- 
Btinotis. Anfrartibus 5 convexis, ultimo rotundato. Apcrtura vix 
obliqua, subcirculari, superne angulata ; peristomate simplici, tenui, 
expanso^ reflexiusculo, vix continue, margine columellari umbilicum 
non perrium subtegente. 

Diam, major 25^, min. 20, alt. 17 mill. Apert, intus 13 mill, longa. 
Hah, ad Bhatnoury, ad pedem montium Bohillano-Himalayanorum. 
Detexit AV. J. M. Boys. 

This is the most northerly Cyclophorus known. It was dis- 
covered by the late Captain W. J. M. Boys, an indefatigable 
collector in several branches of zoology, and the discoverer of 
the genus Ihi/sia, Pfr., by whoso recent decease, as well os by that 
of Dr. J. F. Bacon, another Indian collector of great experience, 
science has sustained a severe loss. 

This shell differs from the pale-lipped C, pyrotrema, in which 
the aperture is not fully developed, by its more globose form, 
ventricose last whorl, small impervious umbilicus, more regular 
sculpture above, stronger sculpture below, thinness, pale colour, 
and the absence of any medial fascia. From the pale-lipped 
variety of C, Stenomphalum with undeveloped peristome, it differs 
by the greater breadth of the aperture in proportion to its length, 
its non-pervious umbilicus, the absence of any carina at the 
periphery, the more closely sulcate and regular sculpture above, 
the extension of the sculpture on the under side into the umbi- 
licus, its pale suite of colours, and by the absence of any colour- 
ing helaw the periphery. From C. Jndicus it may be known by 
the absence of keel, suite of colours, sculpture, and aperture. 

4. Cyclophonts Tryblium^ nobis. 

Testa subaperte umbilicata, depresso-turbinata, solida, superne costia 
7-H planulatis muuita, albida, castaneo marmorata, subtus Itevignta, 
versus periomphalum albida, fascia nigrioante ad perinhseriam 
omata ; spira turbiuata, superne rubella, apice acutiuscula. An- 
fVoctibuB 5 convexis, ultimo subdepresso, obsolete angulato, subtus 
valde convexo; umbilico profundo, infundibuliformi. Aportura 
vix obliqua, subcirculari, intus lutescente; peristomate subsimplice, 
C6ntmu0, brevlter adnato, paltide aurantio, subincrassato, superne 
aiigulatim adscendente, margine dextro subrevoluto, columellari 
subexpanso, plannto. Operc. ? 

Siam, miijor 47, minor 3B, alt. 29 mill. Apert, intus 20 mill, longa. 
Hah, ad Darjiling. Detexit H. Chapman. 

I find a single specimen, not in fine condition, among shells 
kindly eoileeted at my request by Dr. Chapman, to whom I was 
also indebted for the first known specimen of Meg, fnnksdatmu 
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It does not api^ear to have been detected by any subsequent 
collector in the environs of Darjiling. Nearly equal in sixe to 
C, HimalayanuSj Pfr., from the same locality, it is distinguished 
from it by its fonn, depressed last whorl, wide umbilicus, sculp* 
ture, verticality of the angle at the upper part of the mediocre 
aperture, and by the colour of the peristome. There are indi* 
cations of a broad light chestnut zone below the dark band at 
the periphery, l^he compressed character of the last whorl 
presents a strong contrast to the subglobose form of C. Hima^ 
lay anus in that pai*t. 


Geographical TJisirihutwn of the Genera of the Cyclostomacea 
in Iliudostan. 

In the 8th vol. of the New Series of the ^Annals,' I attempted 
a view of the geographical distribution of the Indian species of 
Cyclostoma as then known to me. I am now able to add sfmie 
species to the list, and it will prove interesting to exhibit the 
manner in which the different genera, as recognized by PfeiflFer, 
are distributed, from the Himalaya to Cape Comorin. 

Cyclophorm, Montf. 

Beginning with the largest and most extensively spread form, 
Cyclophoras, we find it at Darjiling in the Sikkim territory, 
occurring at an elevation of 7000 feet, under the gigantic typea 
6\ HimalayanuSj Pfir., C. Tryblium, nobis, C. StenomphaluSt jPfr., 
the variety which I designated as C. Aurora, and the small 
widely urabilicated C. Pf^uAopicus, nobis. This region carries 
a subtropical vegetation to a great elevation. At some hundred 
miles to the west and north, at the foot of the Rohilkhund 
Himalaya, where a similar vegetation begins to give way to move 
European types, we find the outpost of the genus, in tnis direct 
tion, in C. Eaml, nobis ; and, as might be expected, the shell is 
dwarfed in size, light in structure, and modestly coloured. It 
may be remarked, in illustration, that C, turgtdm, Pfr., is 
found near the Chinese coast, as high as Loochoo, in a parallel, 
however, less northerly than Bhamoury. The influence of a 
marine climate tells on that species in its superior solidity and 
colouring. 

Crossing, to the eastward, the valley of Assam, and aniving 
at the group of mountains south and east of the Berhampooter 
river, we meet some fine forms in C. eximius, Mouss., Pearsoni, 
and zebrinus, nobis, Stenomphalus, and Pfeiffer ; C. 

* The habitat of this shell was unknown to Pfeiffer. I have the ordina^ 
variety fl*om the northern base of the Khosya hills, near Gowahatty, in 
the Assam valley. The specimens were kindly sent to me by Captain 
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mHum, nobis, a dwarf specios from the warm southcru valleys, 
perhaps belongs to this type. Again traversing westerly the 
Gangetie plain of Bengal, C. pyrotrpma, nobis, appears among 
the first rocks met with in the outlying portions of the llajmaUal 
range, where the stream of the Ganges makes a bend to the 
south ; and the genus proceeds along the ranges, with a southerly 
tendency, towards the western side of the peninsula, skirting 
the north bank of the Nerbudda, and is i-epresented by a fine 
new species, C» Pirriemus, Pfr., in the Khoondah hills ; by C* 
stenomphahm at Chyabasa in Singhbooin ; and at Mandoo, west 
of Indore, by a spei ics not well ascertained, but which has been 
attributed, erroneoiiHly, to (\ Volvulus, Miill,, although widely 
differing from the Pulo Condore form. Traversing the river- 
valleys of the Nerbudda and Tapty, we find C. Indicus, Dcsb,, 
inhabiting the warm region of the Conean (enclosed between 
the sea and the high Western Ghauts) and the adjacent islets. 

A small species, from the description evidently new, and 
probably attnbutable to this type, was found near the ridge of 
these hills by Lieut. A. E. Benson, at the Caves of Karli, but 
unfortunately was broken and the fragments thrown away. 
This hint may assist in securing its detection when a concho- 
logist may have an opportunity of visiting the spot. Still 
farther south, on the summits of the range at Mahabuleshwar, 
C, aliwagus, nobis, adds another form to the genus ; and at 
the expanded southern termination of the ridge, the Nilghcrries 
present a rich series in 0. Nilagiricm, Jerdoni, cwloconus, cuspid 
daim'^, and ravidus, nobis, and Simostoma, Sow., the two last 
belonging, equally with the Darjiling <7. Pluxnotopicus, to the 
planorbular type. It is to be remarked that Ogclopharm, after 
obliquely crossing Central India, is confined to the high ridge 
im the western side of the peninsula, and that no species has 
yet been discovered on the eastern coast, nor in the intermediate 
hills and plains, its place being partially supplied by other 
genera of tne Cycbstomacea* 

Alycaus, Gray. 

Hiis is the most northerly and westerly genus of the Cyc/o- 
Btomacea in Hindostan. Its head-quarters appear to be in the 
Sikkim Himalaya, where Al, constrictm and AL Umula, nobis, 
inhabit Darjiling. To the north-west the genus is represented 
by AL Birmgulaius, Hutton, in the sub- Himalayan ridges of 

Bowlatt. An ele|»iit variety has been sent from Chittagaon, in the north- 
east angle of the Bay of Bengal, in which the peristome is of a beautiful 
translucent yoUowish-orange colour. 

* A apecimen of C. oMpidatuB with the operculum shows that it belongs 
to Cyoh^honut. Pfeiffer had placed it among the species incertm sedis. 
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Kemaon, Sirrnorc, and at far as the banks of the Sntlej. The 
only other species known occurs in Cochin-China. 

Megalomastoma, Guilding. 

This form is confined to the Eastern Himalaya, and presents 
only two species, M. funicufatum, nobis, from Darjiling, and M. 
pauperoulunif Sow., brought by Griffith fi*om Bootan, to the 
north of the Assam v alley. The nearest known point at which 
it again appears is Tavoy, where M. sectilabre, Gould, is met 
with. In Ceylon it is represented by eight different species of 
the allied form, Cataubcs\ 

Pierocyclos, Benson. 

Appears in the south-east angle of the Bcrlmmpooter river in 
Pt, hispidus and parvus , Pearson; again, across the plain of 
Bengal, in the Rajmahal range, we find the typical species, Pt» 
rupestris, nobis. Near the eastern coast of the peninsula, in 
the Northern Circars, the same species is repeated ; and near 
Salem, and at the eastern foot of the Nilgherrics, Pt, bilabiatus, 
Sowerby, and nanus, nobis, form a link with the Cingalese 
representatives of the genus. 

Cyclotus, Guilding. 

Occupies a subcentral zone. It was detected at Neemuch, 
to the north of the Nerbudda, in Southern Kajpootana, by 
Captain Hutton, in C. semistriatus, Sow., and the Dckkan habitat 
of the species cited by Sowerby has been lately verified by my 
son, who has taken it at Kirkee, a few^ miles from Poonah. A 
second species, C. semidiscoideus, Sow., {aratus, nobis), occurs 
in the Northern Circars, near the east coast of the peninsula*. 
It may be observed that the Cochin -Chinese species described 
and figured by Souleyet, in the ^Voyage of the Bonitc,^ as 
Cyclostoma Tourannense, and placed by ITeiffer in the list of 
species only known to him by figures, is clearly to be referred 
to Cyclotus from the description of the operculum ; although 
that accessory piece has apparently born exchanged, by the 
engraver of the plate, with the operculum of the Penang J^pto- 
po7na {Cyclostoma) Garreli, Soul. 

Leptoporna, Pfeiffer, 

I have no certain information of the occurrence of this genus 
in the tract under consideration. I have described two species 

♦ The discoveiw of an operculum in a specimen of Cyclostoma Jiloeinctum, 
nobis, from the Nilgherries, enables me to range it as a third species of 
Cyclotus, belonging to the same division as C. substHatus, Sow’. Ilie 
characters of the shell confirm the propriety of this location. 
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from Ceylon, and it probably extends to the peninsula. Cyeh^ 
stoma spurcuni^ Grfiteiouj), alleged to have been found near 
Bombay, i» referred by PfeifFcr, with a mark of doubt, to Lepto- 
poma^] and tlic same author, on the authority of Mr. Cuming's 
coUeetion, assigns a small variety of the widely-spread L, viirevm, 
Sow*, to the NiJgherries,* but the name of the finder is not 
recorded, and it has not been met with by Dr. Jerdon. Dr. 
Cantor took it on an islet near Penang ; its occurrence on the 
mainland lying west of the Bay of Bengal requires confirmation^ 

Cyclosfomus^ Moutf. 

Dr. PfeilFer assigns my species C. tef'sum, from the Kbasya 
hills south-east of the Berhampooter, and my NilgUeriy C.jHo- 
cinctumf and Trochlea (the two first with marks of doubt), to 
thU division. In the absence of opercula it is difficult to decide; 
but 1 am inclined to dissent from his judgment in n^gard to 
the two latter. It seems to me probable that C, jilochictum 
must eventually be referred to Cychp/iurus ; and C, IVuchka 
does not well agree with the species with which it has been 
associated. May it nut be an Omphalotropis ? 

Another stray species from tb(‘ southern base of the Khasya 
hills remains, viz, Cyclustoma sarritmn, nobis, which, in the 
absence of the operculum, cannot well be detennined; it is 
placed by Pfeiffer among the species iucerta sedis. Its form is 
suggestive of Cyclostomus, 

It will be seen, from the above enumeration, how rich in 
Qychstomacca the tract under consideration is already proved 
to be. Thirty-shc well-ascertained species inhabit it, and tliree 
others arc indicated. When the valleys of Nipal (from the 
Ohagra to Sikkim), Bootau, the extensive jungle tract of Central 
India, and the extreme southern point of the peninsula, shall 
have been properly explored, wc may expect interesting additions 
to the family. IViost of the species enumerated have been made 
known only very recently, and every year adds several species to 
the catalogue. 

Diplommatim^ Bens. 

If this genus should, on further examination (not of cabinet 
apecimens, but of the animal in the shell), be proved, contrary 
to CKparicnoc of those who have observed the species in their 
native hms, to belong to the Cyclostomacea, three more species 

* I find, on refrfaace to tlie Monomph, that PMffer mdiidcs it under 
A eonaideiratiou of the characters leads me to the conclusion 
thsjt its tdace will be found eventually in Cyclotui. 

t Fw note on this species under the heading ** Cyclotus/* 

Am. ^ May. N. Hist. Ser. 2. VoL xiv 27 
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will require to be added to the list. All these inhabit the north- 
western portion of the Himalaya. Two of them may be found 
in company with Alycmis strangnlatusy nherever that little shell 
occui’B. J7. Huttoni, Pfr., is the moat local, having only been 
taken at Simla, and at Jerripani below Mussoorie. D, folliculus, 
Pfr., and costulatuy llutt., are abundant in the whole region. 

In conclusion, I must again advert to the total absence of the 
Cychstomacca in the vast plains which extend from the movith 
ot the Indus round by the north of Delhi, and along the river 
system of the (langrs, to the head of the Bay of Bengal, cutting 
ofl’ from the Himalaya the central and southern mountain groups 
of the Indian jiciiinsiila ; a deficiency attributable, in all proba- 
bility, to the want of rocky shelter, inasmuch as every variety of 
aspect, from the most arid desert to a moist soil supporting the 
richest tropical vegetation, is presimt in the circuit. It must 
however be remarked, that in the sandstone tract, extending from 
the west of the Sone river to Delhi, which is generally of an arid 
character, and even where primary and igneous mcks are up* 
heaved beneath them, as in Buridelkhund, no Cyclostomatous 
shell has rewarded the researches of myself and others. 

Spa» Bclgiutn, b‘H.h November, 1854. 


XXXIX. — Description of a new genus of Bivalve MoUusca* 

By H. and A. Adams. 

Tyleria, H, and A. Adams. 

Shell oblong, oquivalv(*; valves thin, nearly membranaceous, 
covered Vith a tnin epidermis, rounded anteriorly, gaping and 
slightly produexjd posteriorly. Hinge composed or a carti* 
lage-pit in each valve, cartilage internal, ligament partly ex- 
ternal ; a calcareous lamina extending from the cariilage-pit 
anteriorly, as far as the front muscular scar, supported in its 
length by calcareous septa and free anteriorly; pallial im- 
pression with slight posterior sinus. 

The curious little shell on which this genus is founded, and 
which we have named Thfleria fragilis, was discovered, buried in 
sand, in the interior of other shells from Mazatlan, by R. 
Tyler, Ifisq., to whom we have dedicated the genus, — a gentleman 
well known as an enthusiastic conchologist and an indefatigable 
collector. The calcareous lamella is connected with tlm interior 
of the valves (for it is present in both) by means of vertical 
plates, which, being produced on each side, cause the lamella to 
assume a dentate appearance. 

Royal Naval Hospital, Haskr. 
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XL. — On Artificial Sea Water. 

By Eobert Warinoton, Esq. 

To the Editort of the Annah of Naturcd History. 


Gentlemen, 

In the ^ Annals and Magazine of Natural History * for July last, 
you published a short communication from Mr. Gosse, on the 
artificial formation of sea water, and having lately had my atten- 
tion especially directed to this paper by a friend who wished to 
put the formula given into practice, I was surprised at the dif- 
ference in the proportions of the ingredients as compared with 
what 1 had myself employed in the course of 1 853, more par- 
ticularly from the circumstance, that when Mr. Gosse called 
upon me in January last, and consulted me on the feasibility of 
the plan, I told him that there could be no difficulty in the 
matter, as I had made and had then in use several small quan- 
tities artificially produced, and that all that was required was 
that a good analysis should be taken as the basis for deducing 
the proportions, and at the same time referred him to the source 
from which I myself had worked, namely Dr. E. Schweitzer’s 
analysis of the water of the English Channel tak(m oflT Brighton. 

Now, as numerous parties have been inquiring respecting this 
subject, and the erroneous formula has been copied into other 
journals, it may prevent much annoyance as well as disappoint- 
ment if this matter is set right. The error appears to be two- 
fold, the one arising from miscalculation, the other from assu- 
ming that the sulphate of magnesia as given in th^ analysis, 
represented the ordinary crystallized salt, and not the anhydrous 
sulphate, which is always the case in giving analytical results, 
and which is, indeed, so specified by Dr. Schweitzer in his paper, 
when he states that the dry residue obtained by the evaporation 
of 1000 grains of water amounts to 85*25628 grs., consisting of 
the following ingredients ; — 


Chloride of sodium 
„ of magnesium 
„ of potassium 
Bromide of magnesium 
Sulphate of m^iesia 
Carbonate of lime . . 

Sulphate of lime , • 



B$ these results all stand in the same denomination, grains, 
it ii competent for us to treat them as pounds, ounces, or any 
other weight that may best suit our purpose, and as the decimal 

27 ^ 
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notation is so readily capable of facilitating these deductions, 
there is no difficulty m at once arriving at the correct relations. 
Thus, the gallon of water being equal to 10 pounds, if we wish 
to estinmte the proportions of materials for that quantity, or for 
100 pounds, 10 gallons, it only requires that the decimal point 
should be renun (‘d, in the first case, two figures, or, in the latter, 
one figure to the left, and we have the whole operation com- 
pleted and the result cxhihiied in decimal fractious of the pound ; 
thus for 100 lbs. or 10 gallons : — 


Chloride of sodium 


„ of magnesium 
„ of potassium . 
Bromide of magnesium 
Sulphate of magnesia . 

„ of lime . . . 

Carbonate of lime . . 


2*706 
0*367 
0076 

0*003 r anhydrous =0*472 
0*230 \ crystals. 

0*140 / anhydrous =01 78 
0*003 C crystallized sulphatek 

It will he observed, that in order to simplify the notation 1 
have decreased the extended places of decimals and emploj’'ed 
the nearest amount to such fraction, by this means throwing off 
thre(i places of figures. Then by reducing these decimal frac- 
tious to the nearest value in terms of avoirdupoise pounds and 
ounces, the proportions will stand thus for the 100 pounds of 
water produced : — 


Chloride of sodium . . . 

„ of magnesium . . 

„ of potassium . . 

Bromide of magnesium . . 

Sulphate of magnesia anhydrous 
3f oz.= crystals . . . 

Sulphate of lime anhydrous 2^ oz, 
= crystallized .... 
Carbonate of lime . . . 




ounces. 


1 } » 

21 grains. 

y 7^ ounces. 

}2i » 

21 grains. 


Gosae. 

35 

H 


ounces. 




In order to exhibit the extent of the error I have alluded to, 
T have placed in the adjoining column the proportions deduced 
by Mr. Gossc from the same analysis and for the same quantity 
of water, one of the ingredients having been omitted, besides the 
two that exist in so small a quantity. Now, as Dr. Schweitzer^s 
analysis is on a given weight of which the saline ingredients 
constitute a part, it becomes necessary to deduct their weight 
from the 10 gallons of water employed ; this, it will be seen, 
amounts to 60| ounces, or in round numbers to 60 ounces, 
which is equal to three imperial pints, so that 9 gtdlons and 
6 pints will be the true proportion of water to be used. 

The next point that i^sents itself is as to the best mode of 
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obtaining these sidine ingredients for the manufacture of the 
artificial sea water, as many of them, not being usually kept for 
sale, would have to be made for the purpose. There cannot be a 
question that by far the simplest plan would consist in the eva- 
poration of the sea water itself in large quantities at the source, 
preserving the resulting salt in closely stopped vessels to j)revent 
the absorption of moisture, and vending it in this form to the 
consumer; the proportion of this dry saline matter being 
5G,] oz, to the 10 gallons of water, less the 3 pints. This plan 
was suggested by J)r. K. Schweitz(?r himself for the extempora- 
neous formation of sea water for medicinal baths, and, on in- 
quiry since writing the above, I find that such a preparation is 
mannfactured by Messrs. Brew and Schweitzer of No. 71 East 
Street, Brighton, under the title of Marine Salts for the instan- 
taneous production of sea water.^^ Mr. H. Schweitzer writes me, 
that he has for many years made this compound in accordance 
with bis cousin's arifdysis. The proportion ordered to be used 
is 6 oz. to the gallon of water and stirred well until dissolved. 

A})othecariea’ Hall, Nov. 1, 1854. 


XLI . — On the Ger?t/.y Merniis*. By Dr. G, Meissnek. 

Analysis by Dr, W, 1. BuRNETTt* 

A MEMOiE of great value has recently appeared upon these sin- 
gular parasites, which has the double importance of quite clear- 
ing up the history of these animals in all their stages, and of 
furnishing a contribution to the histology of the lower animals 
of a most valuable character. This memoir has been prepared 
by G. Meissner of Munich, under the directions of Siebold, who 
furnished him with specimens and other opportunities for its 
successful prosecution. Seldom have we met with a paper of 
more careful and extended detail, and which leaves so little be- 
hind for investigators in the same direction. Added to this 
textual detail, every anatomical point is illustrated by admirably 
executed figures. With our limited space we can at best notice 
only a few of the more prominent points of this paper. 

In the first place it should be remarked that the natural 
history of the Gordiacei was for a long time quite obscure and 
little understood, and msny detached observations not of n 
parallel chai*acter did not improve the subject. To the sagacity 

* «ur Anatomic and Physiologic von Misnnis albioms. Von 

Dr. Georg Meissner. In Siebold uhd Kolliker’s Zeitsohrift fUr wisseii- 
i|chaftUcbe Zoologie. v. 1863, p, 207'-285. 
t Ifom Billitnan's American Journal of Science and Arts for July 1854. 
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of Siebold we are indebted for the successful solution of the 
whole enigma, and the results he has obtained are as singular 
as new*. It appears that these animals live part of their 
life as regular entozoons, and the rest as independent beings. 
And what is most remarkable, they enter the animals in which 
they arc for a time parasites, not in the form of eggs, as do 
otlujr Ilelininths, but as more or less developed forms. The 
aninnils in which they live as parasites are almost exclusively 
Insects of different orders, in both the larva and imago states. 
In the abdominal cavjty of the larva of Yponomeuta albicans^ 
Si(‘bold found numerous uridcvelo])cd forms of Mermis albicans. 
Watching these he found that after further growth, the;j^er- 
forated tiic skin of th(‘Se larvfC and made their escape, ^esc 
tVeshly-ijscaped individuals were all sexless, but each contained 
a considerable cuiyvs adipumm, at the expense of which their 
sexual parts wore subsequently developed. These animals 
crawled about, and soon entered some clamp earth, where they 
remained several monthvS, during which time they were further 
developed, changed their skin, copulated and laid their eggs. 
The embryos hatched from these eggs had the filamentoid form 
of the adults, and as Siebold conjectured that they intended to 
come to the surface for the sake of entering in their turn young 
insects, he procured quite young larvjp of this same insect and 

1 )ut them in a glass vcsael together with the young Mermithes. 
u a few hours they had entered the body of these larv«e, two or 
three in each. Siebold took the precaution to make this point 
certain by carefully examining the larva? previously and deter- 
mining that their bodies were free of these parasites. After 
this, the same round of life is again passed. It Would appear, 
then, that these animals pass their earlier (but not their 
embryonic) conditions of life, during which they attain their 
development — in fact a proper larval state — in the bodies of 
insects, and that their life as distinct scixual individuals is free 
and non-parasitic. Siebold found this species in very many 
genera of Lepidoptera, also in different species of Orthoptera, 
Coleoptera, and Diptera. We may mention that the common 
Cricket, as also some other Orthoptera, are frequent recipients of 
Mermis^ and wc have seen many specimens of this kind* Until 
Siebold’s recent contributions we had supposed, in common with 
other naturalists, that these Helminths merely hibernated in 
these insects, but this is now quite improbable. 

So much for a brief reference to the mode of life of these 


Siebold, See the Entomol. Zeitung zu Stettia, 1848, p. IBfiO. 
I. 329 ; also Beitriige zur Naturgescbichte dor Merroitben, in Siehedd nnd 
Iolliker*s Zeitsch. nir wigsensch. Zool. v. 1853, p. 21 1. 
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animals ; we will now turn and glance at some of the important 
histological points, as wrought out by Meissner. 

Cutamom System , — Omitting the very full details given of 
the structure of the skin in these animals, its composition of three 
distinct layers, wc will allude only to the fact that chitim 
enters into its formation. This fact is important as corrobora- 
tive of other observations. Chitinc was Ibrmerly supposed to 
belong exclusively to the teguments of the Arthropoda, being 
particularly prominent in the skin of insects; but recent chemi- 
cal analyses of the teguments of lower animals show that it 
occurs in nearly every class of the invertebrata*. It can there- 
fore no longer be regarded as having diagnostic characteristics 
for certain classes, but sustains relations to the external dermic 
skedetou of the Invcrtebrata generally, analogous to those of 
bone in the four classes of Vertebrata. 

Mtismlar System , — This was found <|uite developed, and it is 
a singular fact that all the muscles have a longitudinal direction. 
Transverse muscles do not exist. But M(‘is8ner has indicated a 
histological feature of the muscular tissue in these animals, which 
deserves notice. It is well known that striated nmscular fibre is 
rather liinitcd in its distribution among the Invcrtebrata. We 
have not observed it below' the Articulata, and have regarded it 
as actually absent in the remaining classes — the Cephalopoda, 
Cenhalophora, Ac^^phala, Annchdes, l^lrbellaria, llclminthes, 
Eciiinodermata, Aeulejiha', and Polypi. Now, we have hitherto 
supposed from observations that the fibre being the true embryo- 
loncal element of muscle, a further division into fibrilhe occurred 
only in the higher form of this fibre, the so-called striated muscle ; 
in other words, that a fibrillated structure of muscular fibre was 
found only in the striated form. But Meissner describes the 
fibre of Memm as readily capabh* of being split up into longi- 
tudinal fibrillee of the most regular and delicate character, and 
yet neither these fibres nor fibrillw are properly transversely 
striated. He remarks however, that an appearance like stria- 
tiou is sometimes observed during a wave-like contraction of 
the fibref* Results of this eharaeter which the more careful 
research of the present day is developing, in the study of the 
lower animals especially, fully indicate that the subject of muscular 
tissue is not well understood as to its manifold variations of 

*** Besides the present case we would refer to the following : Grube, 
Midler’s Arch. 1 848, p. 461, and Wiegmanu’B Arch. 1850, p. 253 ; SohuUec, 
Beitr. sur Naturgesch. d. Turbellanen, p. 33 ; and Leuckart in Biebold 
und KfiUiker’s Zeitach. 1861, p, 192, and Wiegmann’s Arch. 1862, p. 22. 

t Wo suspect it is this same wavc-like aspect that has been often mistaken 
for atfiation in the muscles of some of the lowest animals, thereby leading 
to no little discrepancy among observers in their statements. 
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form ; at least, after we have left the typical forms of the higher 
animals. Thus, I may mention that I/eydig* found the musdea 
of the alimentary canal of Ariemia among the Crustacea, coni- 
posed of spindle-shaped instead of disk-like el(‘m(‘ntH, so arranged, 
with the points and bases alternating, as to form a symmetrical 
librilla. Iti ccmelusioii, we may remark upon this system, that 
Meissner found no sarcolemma, and no perimysium of the 
imiseular layer. 

Nervous Si/siem.—TW researches of Dr. Meissner in this 
direction have particMilar intereHt, because the existence of this 
system in the Gordiacei has been generally denied, aixd, if seen 
by})rcvi(»us observers, their stateimmts were most unsatisfactory f* 
But the histology (»f tliie system is quite as interesting. 

Meissner found it so developed that he dividt‘s it into three 
portions : a central, a p(‘ripherie, and a splanchnic portion. 

The central portion is divided into two jiarts, one at the ce- 
phalic, the other at the caudal extremity of the bodv. In the 
iirht arc two anterior and two posterior cephalic ganglia, and an 
oesophageal ring composed of a su[)erior and an inferior ganglion 
uiiit(*d by lateral commissures. In the second part, situated in 
the tail, there are three fusiform ganglia of like chax'acter, but 
smaller than those of the head. 

The pervpheric portion consists of six filaments given off from 
the upper part of the anterior cephalic ganglia, which go to as 
many papilla* on the head, which are probably orphans of sense, 
— of two ltttc:al cords arising from the superior oosophageal 
ganglion, which truvci’sc the sides of the body, giving off filameutB 
to the muscles, the skin, &e., and of some smaller twigs from 
the cephalic centres for the muscles of that region. 

The splanchnic inirtion consists of two lateral trunks arising 
from the oesophageal ganglion, which soon meet and unite on 
the median line of the body, forming one cord w hich extends to 
the tail. From this cord arc given off filaments to the organs 
of vegetative and reproductive life. 

The three cords thus formed, having traversed the body, end 
each in one of the three ganglia above described. We can here 
allude to only one more point in the disposition of the nervous 
system j this is the final termination of the nerve-filament in 
muscle. According to our author, a twig enters the oauseular 
fibre at right angles to the course of the latter, and upon its 
entrance divides into two twuglcts, one of which runs with the 

* Ueber Ariemia salina und Branvhipm sto^nalis, iu Siebold und 
KoHiker^fi ZcitKch. iii. p. 280, Taf. 8. fig. 6. 

t BerthohJ and Blanchard both »uppos<id tljcy saw cords which might 
be nerves, but their observations were wiiolly unsatisfactoiy ; — for rcfcreucos 
see Siebold and Staunius* (/omp. Anat., AWr. ed., vof i. § 104. note 6. 
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fibre one way and the other the ojipositc^ becoming lost in the 
muscular tissue*. 

The histology of this system iu uuinials so minute as these^ 
worked out by an observer so expert and faithful as Meissner, 
presents many note-worthy {mints. 

The ganglia in question arc composed cJLclusively of ganglion- 
cells or globules which appear to be the infundibuliform expan- 
sions of as many nerve fibres that compose the nervous cord (jon- 
nectiug these ganglia with the general system. There are none 
of the so-called nervc-cells usually found in nervous centres — iu 
fact Uiese central masait's rather resemble true ganglionic forma- 
tions, excepting that they are terminal instead of on the course 
of a nervous cord. Meinsner^s description imd figures, especially 
the latter, arc so good, as to leave no doubt that there is 
here a direct continuity of the nerve-fibre with the ganglionic 
vesicle. 

In a fonner notice we alluded to some discrepancy on this 
point, and as this continuity had been observed by some, and yet 
not seen by othei*s who had searched carefully for it, we suggested 
that this direct connection, when present, might be an exceptional 
condition. But numerous researches since published, and espe- 
cially the very complete memoir of Axmanuf, represent this as a 
very common disposition of the elements of nervous centres in 
Man and tlie Manunalia. The subject is indeed somewhat 
obscure in a functional point oi‘ view, for what is the interpreta- 
tion of this direct continuity of the vesicular with the tubular 
portion of this system ? Certainly it is not the essential conclitiou 
of function between the two, or all neiTc-fibrcs would terminate 
in this manner, and there would be no ganglionic vesicles but 
those having this connection. But this, as is well known, is far 
from being the case. Wc leave the subject until another time. 
Aft to the structure of the peripheric nerves, our author describes 
them as having at first a distinct fibrillated structure as usual, but 
that this gradually disappears and the nerve appeai^s as a 
homogeneous cord. But from our own investigations upon the 
terminal nerves of »ome insects, we aus{>€et that this disappear- 
ance of the true fibrillar may have been ajiparent and nut real ; 
for we have, in the cases referred to, thought that such was the 
coae, but by using higher powers with some logouts, the fibrillaj 
w«a*e seen. We think therefore that whatever may be the mode 

* All Meissner ehsenreSf a similar disposition is mentioned by Doy^re 
(Ann. d. Bei. Nat. 1H40, xiv. p. 346) in tno muscles of the Tardigrada> and 
by Quatrefa^ IH43, xix. p. 300) in the Eolidina, some Annelides 
and E(7taioria. 

t Beitr. z. mikroskop. Anat. u. Pbys. d. Ganglien-Nerven-systems des 
Hewlnm u. d. Wirbeltnierc. Berlin, 1863. 
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of termination of the nerve-fibre, the fibrillar structure is never 
lost. 

Digestwc Apparatus.— structure, according tp Meissner, 
presents so^many peculiarities and is so widely different from any- 
thing observed in other animals, that we almost relinquish any 
attempt to give even a brief description of it, without the aid of 
figures. In tlu* first place, the alimentary canal has no anal or 
excretory jiassages, and therefore the food and assimilation must 
be such as to leave little or no so-called faecal matter. 

From the circular buccal orifice a semi-canal proceeds a short 
distance, when it passes into another structure. This semi-canal 
is tlie oesophagus. The structure into which it passes is a tube 
quite small at first, but which soon expands ; it is tilled with a 
finely granular sponge-like substance, and is alternately dilated 
on each side into sacs. Through this laterally varicose tube 
tlie semi-canal of an oesophagus extends to its very end. Sup- 
pose then a tube with alternate lateral dilatations, filled with a 
spongy stihstance, and through which runs a semi-canal or half- 
tube like an oesophageal groove. Each of these dilatations has an 
inversiem— a folding in of its internal membrane, producing an 
infundibuliform body in the dilatation itself. Tins body opens 
through a prolongation of the external membrane of the dilata- 
tion, which is continuous into a tube connecting with some adipose 
receptacles. 

The fooil passes along the semi -canal or groove, is gradually 
absorbed by the spongy substance filling the dilatation, thence 
passes into the invested body by endosmotie absorption, and is 
then conveyed as ussiinilateJ material into the fat-receptacles 
which lie in the cavity of the body. These receptacles are store- 
houses of nutriment and arc particularly enlarged and developed 
during the larval condition, — their contents being used for the 
formation of the sexual parts afterwards. Now m there is no 
vascular system in these animals, the dispersion of the nutrient 
material for the growth and substance of the various tissues must 
take place by permeation and endosmosis from the fat-bodies 
which extend over and between all the organs. This assimilation 
without any particular excretion is a remarkable fact ; but it 
appears more conceivable when we bear in mind the (Bconomy 
of the animal. Its larval or parasitic state is like that of insects 
— ^merely preparatory for the ulterior changes of its full develop- 
ment. During this time its food is probably mostly pure fat, 
which has only to be taken up and stowed away as material for 
the development of the reproductive organs. This last ensues 
during a quiescent state, and after the full discharge of the 
sexual functions, the animal probably dies. 

Oenitalia. — Males . — The disparity in numbers of males and 
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females was remarkably wide — our author having found only 
three males among several hundred specimens examined. He 
divides the internal organs into testis, vas deferens, vesicula semi- 
nalis, and ductus ejaculntorius ; but these are all continuous, 
forming a csecal tube stretching from the anterior portion of the 
body to the caudal extremity. The testis consists of the infun- 
dibuliforni ca*cal extremity of this tube and is lined with nucle- 
ated, epithelial (?) cells. 

The exteraal organs consist of two penises situated one on 
each side! of the ductus ejaculntorius in a sheath. They are 
composed of two somewhat curved half-canals disconnected when 
tinprotruded with the internal organs ; but when protracted, they 
form a more or less closed tube projecting beyond the external 
orifice of the duct. 

Females, — Meissner divides the intenial female organs, which 
are double, into five portions : ovary, vitellns-organ, albumen* 
sac, tuba, and uterus. Their names indicate their respective 
funetiona, and we can here enter into no description of their 
intimate structure. 

lu connection with this should be noticed one point not a little 
nvmarkablc, that is, a kind of hermaphroditism occurring in 
these animals. 

Meissner found individuals which had perfectly wxll-formed 
intmial female genital organs, but whose caudal extremity was 
wholly male. Thus, there W(;rc the penises, with their protractor 
and retractor muscles, their sheaths — in fact, all the external or- 
gans of the male, yet in these individuals no trace of internal 
male or of external female organs could be found. Moreover 
these organs present precisely the same characteristics as though 
in proper males and females, and had also a functional activity, — 
eg^ being found in the ovaries, &e. But this anomaly was 
never found in the inverse sense, that is, female external and male 
internal organs. Here then is presented the striking peculiarity 
6f an animal having double systematically-developed internal 
organs of one sex, and at the same time jierfectly-formed external 
organs of the other sex. This hermaphroditism, it will be seen, 
is like that of other animals only in name; for in these last the 
double sex is at the expense of the symmetry, one side being 
female and the other male, or it is due to modifications of analo- 
gous facts by different grades of development, thereby destroying 
generally the functions perfection and completeness of caen or 
one of the forms of the sexual organs. But Wre wc have a per- 
fectly symmetrical female internally^ with an equally symmetrical 
male externally, with no fusion of parts. 

In regard to the development of the spermatic particles, our 
autheris researches have been minute and quite complete. Hia 
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results confirm the doctrines of Kolliker, Wagner, and ourselves ; 
that is, there are parent sperm-cclis in which are formed daughter- 
cells ; in each of thest* last there is formed a 8y)ermatic particle. 
But Meissner is iinderidod whether this formation occurs through 
a metamorphosis of the nucleus of the daughter-cell. Our own 
observutions have Jed us fully to think that this nucleus is thus 
metamorphosed. 

The development of the egg is very remarkable, as it Hhows, 
what we have never clearly understood before, viz. how botryoidal 
ovular masses arc formed, and moreover carries out the beautiful 
analogy existing, even to minute details, betwticn the functions of 
the parent sjx'rm-cell and the ovular cell. An ovular or egg-ccU 
from the ovai7 is seen ; it increases in size and its nucleus seg^ 
inentates, several nuclei being formed. These nuclei approach 
the surface of w hat we w ill now call the parent egg-cell ; diver- 
ticula arc given olf from the cell- wall by protrusions containing 
each a nucleus. These jirotrusions become constricted and at 
last apiK^ar as little daughter- cells, on the surface of the parent- 
cell. They now increase at the expense of this last, become 
pedunculated, and finally oppear as larger jiedunciilatcd cells 
attached around a common, insignificant centre. These are the 
ova, and form groups of variable number — Meissner having ob- 
served as many as twenty, though (here are generally less. Thus 
formed, their peduncles break off, and they pass from the ovary 
proper into the other sections of the genital tube. 

There is one other point taken up in connection with this subject 
by Meissner, to winch we shall briefly allude. Wc refer to the 
wonderful miernpyle of Kebcr, by which it is alleged that the 
spermatic particles penetrate the interior of the egg and impregt- 
nate it. Meissner has seen nothing to juatily the view that such 
JS structure exists in the eggs oiMermis excepting the remains of 
the peduncle above mentioned, and he is not sure of this being 
hollow. Morciover even if it wei’e hollow, it appears to us wholly 
different from the special structure insisted upon by Keber. 

As to the embryonic development of Mermis^ our author found 
nothing essentially different from what had been described by 
previous observers upon this order (Grube, Leidy, &c.). No 
proper metamorphosis appears to occur, and therefore the newly- 
hatched embryos more or less closely resemble in form, &c., the 
adults. 

In conclusion, we repeat what wc said in the beginning, that 
this memoir is one of the most excellent of its kind we have ever 
seen, and the care, patience and fidelity displayed therein wiB 
ensure attention towards its author as one from whotu much may 
be expected. 
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XlilT . — On the Fecundation of the Coniferae. 

By Dr. W. Hofmeistise*. 

Robert Brownes prophecy, that the Coniferae would furnish 
the fittest material for the detection of the act of reproduction 
in Phanerogamic plants, on account of the length of time occu- 
pied in the development of their seeds, has not been fulfilled. 
Long as the period is in the Conifer®, especially in the Firs, 
between flowering and maturity, the development does not pro- 
gress gradually, but in intermittent leaps ; in the most decisive 
epochs it advances with great rapidity, and no exteimal sign is 
given of this. Difficulties are placed in the way of observation, 
over and above those depending upon the structural conditions, 
which explain sufficiently not only the diffei'cnees of opinion of 
the many investigators who have b\i8ied themselves with this 
question, but also the fact that a by no means inessential feature 
of the process of development has hitherto escaped observation. 

Schacht has lately published some remarks upon this sub- 
ject f* The conelusiona he draws from his latest observations, 
which deviate from the account given by me three years ago, are 
essentially as follows : — 

Active filaments (spermatozoids) are not formed at any time 
in the pollen-tube of the Conifer® I have examined. The act 
of impregnation in the Coniferae is in no way comparable with 
the formation of the gem of the higher Cryptogamia in the in- 
terior of the ^ germ -organ ^ [Keim^yan ; this is the name applied 
by Schacht to the ai*ohegonium] . 

No free cells originate in the corpmeula of the Conifera;. 
What Hofmeistcr regarded as cells, ore globular spaces filled 
with clear fluid, bounded by a denser substance containing fine 
granules^ they are what are called pseudo-cells (vacuoles) not 
uncommonly occurring elsewhere, ana making their appearance 
in the same way even in the pollen-tube of the Conifene them«^ 
selves ^ ^ IVom this it is clear that Hofmeister's view, that 
a cell existing in the corpuBculum is impregnated by the pollen- 
tube, rests upon a rmsconcepiion^ since no free cell exists in the 
aarpuscuhm before the entrance of the pollen-tube (p. 288), 

When the poUen-tube has penetrated into the corpmculum 
in the Scotch Fir {Pitm sylvesiris)^ it soon swells up slightly ; it 
displays itself as a small vesicle in the apex of the eorpusculum. 
By the f<n*matioa of a horizontal septum a cell originates in this 
vesicle i this cell divides cro8a**ways into four daughter«cells. To 

♦ Prom the ^ Flora,* Sept, I4th, 1S54. Translated by Arthur Henfrey* 
P,R.8. &c. 

t Boitrhge zur Auatomie imd Physiologic der GewiUdise, Berlm, 18^4, 

pp.nB7 and di^. 
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the short sac-like part of the pollen-tube hangs, at this time, 
in the summit of the corpusculum, the body composed of four 
cells, which is soon afterwards to be found at the bottom of the 
corpusculum, that is to say, at the part opposite to the point 
where the pollen-tube entered. This cellular body, out of which 
are formed not only the so-called ^ lower rosette,^ but the sus- 
pensors and the first cell of the embryo, makes its way very gra- 
dually to the bottom of the corpmculimj detaching itself from 
the sac-like portion of the pollen -tube. For the contents of the 
cor])tisculum become very gradually more limpid from above 
downwards ; the lower, denser portion, still filled with vacuoles, 
consequently supports the cellular body, till at length it reaches 
its goal ana then undergoes further development. Not unfre- 
qucntly, however, a division of the four cells in a horizontal 
direction takes place earlier, on which account the cellular body 
situated at the base of the corpmculum ordinarily consists no 
longer of four simple cells arranged side by side in a rosette, but 
of four double cells. I traced this cellular body both in its for- 
mation from the end of the penetrating pollen-tube, and also in 
its course downwards, so that 1 have seen it perfectly deve]oj>ed, 
composed of four cells, still connected with the sac-like jmrtion 
of the pollen-tube, in the apex of the corpusculum, then in the 
middle of the latter, and finally in the place of its destination, 
the base of the corpusculum {p. 326) ♦ 

In the Yew {Taxus baccata) it is well known that the pollen- 
tube applies itself as a large vesicle over the summit of the 
embryo-sac ; it descends into the excavations under which the 
corpuscula lie, and forms even there, before it has broken through 
the softened wall of a corpusculum^ in its interior (and apparently 
by division, not by free cell-formation) a body compost of four 
cells arranged like a rosette, which probably originates, like the 
body composed of four similar cells on the pollen-tube of Pinue, 
by the division of one mother-cell (whether by u single or two 
successive divisions is a question). I was fortunate enough 
several times to detach uninjured the pollen-tube overlying a 
corpusculum^ so that I was enabled to examine the cellular body 
lying in a pouch-like protrusion of the pollen-tube, most closely^ 
several times and on all sides. The apex, or rather the pouch of 
the vesicularly expanded pollen-tube, in which the said cellular 
body lies, in the next place sinks into the cmpusculum, and gra- 
dually tills it up by expanding until its size corresponds to the 
cavity of the corpusculum. The cellular body situated in the 
pouch of the pollen-tube, now inside the corpusculum, enlarges 
meanwhile by rqieated, but not always perfectly regular cell- 
division ♦ ♦ I succeeded in dissecting out the portion of the 
pollen-tube which had penetrated into the corpusculum, perfect, 



Dr. W. Hofmdvter on the Fecundation of the Conifcm. 481 

in vnrioti® states of development. Ordinarily however the pollen- 
tube is tom off at the point where it fits the opening of the 

It will be perceived that Schachfs present description removes 
two of the most important points of difference existing between 
him and me. The untenable assertion, that in the Abictineje 
the pollen-tube gradually fills up the corpusculum, and then pro- 
duces the first cell of the embryo in its interior, is wholly re- 
tracted. The young pro-embryo of Taams is represented, in ac- 
cordance with nature, as composed of parallel longitudinal rows 
of cells, not drawn as formerly*, as a longish-ovate mass of 
twelve-sided cells. The microscopical figiircs, the interpretation 
of which is now in question, do not differ importantly from 
what I have seen. 

In recent years, my researches have been almost exclusively 
directed to the fecundation of the Conifenr, in those few weeks 
daring which the most decisive stages of development are pass('Al 
through. 1 have especially endeavoured to make out the course 
of development of those free cells which make their appeai-ance 
in the expanding pollen-tube, to which I directed attention on a 
former occasion f. I have not yet arrived at a decision on this 
point; but on the other hand, I have complete observations 
which make me regard the new views of Schacht as unfounded. 
I publish the existing results of my later researches, in the hope 
of stimulating some other observers to form an opinion on this 
subject from their own observations, in the course of the ne.xt 
few years. First of all, however, I will call attention to the two 
faets, sufficiently established before, which stand in direct oppo- 
sition to Schacht^a present account, vis. the presence of numc- 
raus free cells in the corpusculum before the arrival of the pollen- 
tube, and the circumstance that the first cell of the pro-embryo 
may be observed, in all the three great divisions of the Coniferse, 
as a simpk cell (not originally as a rosette of cells) pressed into 
tho lower chneavity of the corpusculum%. 

It is quite inojcplicable how Schacht can question the first of 
these conditions. The majority of observers, Mirbel and Spach, 
Gottsche and Pineau, mention these cells ; Pincau has figured 
them in Pinm syhestris* The vacuoles, which appear earlier than 
in the fluid contents of the corpuscular and which Schacht describes 
quite correctly, have nothing in common with these cells. 

Kn the Abietinetej as in the Cupresaineae, each corpusculum 

* S<^acht, Entw. des Pflaiisea-Emhryon, t. 9. fin. 11. 13. 

t VenrUioheade Uiitersuchu^n, p. 132 (1B51). 

J Ibia, pp. 133, 136, 137. stage of development, wad still more 
the pieeemag, of which 1 shall speak subs^uontly, are passed through so 
that their being overlooked is readily excusable. 
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originally ccmtaiaa only one m 7 large central vacuole ; the pro- 
toplasm of the contents of the corpmcuJum forms a la 3 rer over 
the wall, on which the primary nucleus of the cell ia imbedded** 
This condition i» at aii end early in the Abietinere, in Pinue 
sylveslris at the beginning of June, The watery fluid which filled 
the vacuoles beconies distributed into the continually multiplying 
smaller globular euvitiim of the protoplasm, the dimensions of 
which bocoiiic progresaivciy smaller in proportion to the total 
internal cavity of the still constantly enlarging corpuscnlmn. The 
free globuhu cells now make their appearan(*e outside these 
vacuoles, which from this time disappear one after another. Tliis 
condition is particularly evident in Pinm canadensis^ where one 
or two of these, vacuoles still exist shortly before the impregna- 
tion, among the collection of floating cells which till up the whole 
corpuscahm. That the said structures are cells is proved, not 
only by their aspect and the presence of a nucleus, but more 
particularly by their often -observed multiplieationt* 

la the Cupressiucae the one central vacuole, and also the pri- 
mary nucleus of each corpusculumyoxc retained until a short time 
before the impregnation. A few days only (the space of time 
cannot be stated accurately on account of the seeds of tlic 
Cupressineae not being develo}>ed simultaneously ; I have every 
reason to believe it is at most forty-eight hours) before the 
pollen-tubes reach the upper cuds of the corpuscu/et, by push- 
ing aside tlic rosettes of cells covering them, the single vacuole 
becomes broken up into several, between and especially above 
which the formation of freit spherical cells takes place. Mean- 
while the primary nucleus of the corpusculum slowly disappears ; 
its nucleoli remain visible longer than its membrane. 

In general, among the numerous daughter-Colls of the carpus^ 
cula, those situated in the upper end, next the micropylc, are 
farther developed than the rest. While the latter appear desti- 
tute of a membrane, as ^primordial cells ^ (naked primordial 
utricles), the former are usually enclosed in a demonstrable cjkuI- 
lulose coat ; in the Firs (Pinus sykeetris, austriaca, maritima) often 
appressed agiuust the wall of the empusodum or inmn^ssed into its 
upper convexity, like the germinal vesicles of the Monocotyledons 
and Dicotyledons ; in the Pines [Pinus Picea, L., and camdenm) 
mostly swimming free, not globular hotrever here, but ovate. 
In Taspus, where the number of comparatively large cells appear- 
ing free in the corpusculum is but small, a single one ordinarily 
swims free in the centre of the corjnisculum, while the remainder 
adhere to various points on the wall. Here, there is not the 

* Ibid* t. 28. figg. 4, 5. 

t Vide Pineau, Ann. des Sc. Nat. 3 g^r, xi. pi. 6; and toy Vergleicb. 
Untersudj. pL 29. figg. I, 3~5. 
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least diflicttUy in observing these cells ; in the Abietine® aitd 
the Cupressine®, on the contrary, their ouilinea are often 
cult to detect, on account of the fluid contents of the corpusculum 
and its daughter- cells refracting light in exactly the same de- 
gree. But by keeping the preparation for a longer time in 
water, still better by tr(‘ating it with a very dilute acid, all the 
conditions come out clearly even in these. 

The internal walls of the upper part of the corpmcula of the 
Cupreasine® become thickened, often very strongly, in the man- 
ner of acalariforni vessels. In Bwtia orientalis, in particular, 
these walls when viewed in face present a very elegant appear- 
ance, through the transverse streaking, depending on the small 
breadth and close apposition of the slit-like thinner parts of the 
membrane. 

The formation of the free cells in the interior of the! pollen- 
tube does not commence until its aiTival at the albumen-mass, 
in the Cupressinca* {Junipertis communis^ Sabina and virginiana ; 
Biotia onentalis), after tlic rupture and passage through the mem- 
braneof the embryo-sac (dissolved at the point of contact), and after 
the hollow above the apex of the corpusculum has been filled up. 
The earliest conditions (recognized as early by the corpuscula, 
with untouched rosette hds, still containing a large central 
vacuole, the fonnation of free cells in their interior not having 
yet taken place) display, swimming in the centre of the expanded 
portion of the pollen-tube, ofie large, free, globular cell with a 
very soft membrane, through the fluid contents of which, ren^ 
dercid opake by numerous granules, a central globular nucleus 
shines as a lighter space. Preparations in umich the pollen- 
tube had commenced the displacement of the rosette of cells 
covering the corpuscu/a, frequently exhibited two such cells, or 
the cell had a longish ellipsoidal form and contained two nuclei, 
one in each focus. In a few eases I saw three, in two cases 
four such globular cells in the end of the pollen-iubti. When 
there are more than one, they are always smaller than a solitary 
one. Other pollen-tubes, taken from ovules where the corpus^ 
cuk were filled with daughter-cells, contained in place of one or 
more of these large cells, one or two groups of four to eight 
smaller cells, with similar contents to the larger, adherent to the 
wafl. Sometimes a number of such smaller cells occur with one 
large one in the same pollen-tube. In many eases the smallei* 
sqiarate from one another when the preparation is puUcd about 
in extracting the pollen-tube. When these smaller cells are 
burnt by pressure, three things may be distinguished in the con- 
tents ; very small granules, globiuar or angular, in which the 
three dimensions are about equal ; longish corpuscles, spindle- 
shaped or stick-shaped, coloured brown by iodine, like the 
Ser, 8, TW. xiv. 28 
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gmaDer granules ; lastly, minute vesicles with very finely gra- 
nular, almost transparent contents, of diameter about equalling 
the length of the spindle-shaped bodies. 

It appears indisfieiisahle to the aeroinpljsluiK'nt of the impreg^ 
nation, that the pollen-tnbe should, in the (Jujircssinea? also, 
connipletely displace or push aside the covering rosette of the 
coi'puscu/anij as to come into direct eontiirt with the upper 
convexity of the cor/mscuhm. My former statement*, contrary 
to this, seems to d(*pt‘nd nj)on an erroneous intijrpretation of an 
observation : either the large cells, apparently situated in the 
lower (loneavity of two corpmcnUi, ohsiTved then (only in on® 
case) with a perfect presi rvation of the rosette of cells closing 
up th(’ corpuscula, may have been abnormally enlarged sister- 
cells of these corpusrula^ beside, not in th(‘ corpuscula ^or, the 
pollen-tube may liiive n ached the impre gnated corpmculum late- 
rally, by a jirotruded jirocess removed in making the section. 
In an luieomiuonly large number of examinations, I have 
never met with anything similar in Juniperm. Casea correspond* 
ing to the first hypothesis, 1 have observed repeatedly, as before t; 
in Vupressus, in wliich the diwcloprnent of pollen-tubes and of 
embryos was wholly arrested (wery year, while (he albumen aUd 
the curptuinda attained to tluMr lull size — as ordinarily happens in 
our climate, pi’obubly rcvsnlting from the low temperature at the 
period of the discharge of the pollen. Pbsenomena analogous to 
the second conjectun' occur lu the Abietineie, where it happens at 
times, in the most vaiied species, that the pollen*tube makes its 
way to the corpuscalum by penetrating laterally through the 
tissue of the albumen, and not by tlic appointed way, through 
the covering-cellH of the corpmeuh. In Biotia orientalk also I 
have observed a pollen-tube penetrate into the endosperm far to 
one side of the group of corpmmla ) it contained one of the 
often-mentioned large cells. 

Ordinarily the pollen-tube sends out a short process into the 
corjniscula to be impregnated, pushing inwards the s«^teiied| 
apparently thicker membrane of their upper convexity. At the 
same time it pushes the remains oJ' the compressed covering- 
cells before it, and penetrates into the interior of the corfm- 
culunif through that gelatinous layer, if this has not been, as 
often happens, already dissolved and destroyed. More rarely 
the policn-tube merely rests upon the summit of the corpm- 
culum ; it is equally rare for it to penetrate into it more tlwin 
about of its length. Once I found it (in Jmiperm com- 
munk) advanced a« far as ^tb of the longest diameter of a eor*> 

♦ Verglcich. Uaters. p. 131. pi. 33. M, 

t mi pi. 33. fig. 26. 
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fmcuhm. It had only just touched the corpmmlum immediately 
Adjoining this one, but impregnation had taken place in both. 
The rarest cases are those in which the pollen-tube sends out a 
«iender> very short pouch between the covering-cells of the cor- 
pueculum, these at the same time retaining pretty much their 
original position and form. 

I always found the projecting pouches of the pollen-tubes 
closed, even in the cases where it was evident impregnation had 
but just taken place : when the first cell of the pro-embryo, frt^e 
and of spherical shape, had not yet descended to the bottom of 
the corpusculum. In Biolia orimtalk it is not difficult to p^€^- 
pare the pollen-tube free from the albumen, and to extract its 


perfectly closed projection out of the irnjiregnatcd co?pti$culum. 
In the Junipers this manipulation is rendered difficult, by the 
rapid expansion of the contents of the corpuscula both in pure 
water and in solutions of salts or sugar. But the phsenomena 
usually occurring here in the expansion and final bursting of the 
eorpuecula are so much the more convincing ; the pouch of the 
pollen^tube which had penetrated into the corpmailum is turned 
inside out, and a rapid whirling cim‘ent is set up into it. 
Finally, the vesicular expansion bursts, and the contents of the 
corjtuecuhim make thcii* way into the interior of the pollen*tubc. 

After the arrival of the pollen-tube at the corpusculum, one of 
the cells which had been produced in its interior increases in 
circumference and in its finely-granular contents. In none of 
the Cupressincse did I see this cell in contact with the pouch of 
the pollen-tube which had penetrated the corpusculunu On the 
contrary, in many eases the position of its unaltered sister-cells 
rendered such a process in a high dogi*ee improbable, inasmuch 
as these so filled up the space between that cell and the end of 
the pollen^tube, that the enlarged cell could not have made its 
way through them. In the earliest conditions of which 1 could 
a view, the enlarged impregnated cell was in the upper 
third of the corpusculum ; in other coses in its centre or lower 
end, where it is at first only loosidy imbedded. In many in- 
stances a globular nucleus without nucleoli may be detected in 
its centre, in other cases this cannot be made visible. The 
region of the corpmcuhm below the descending impregnated 
germinal vesicle, is remarkably poor in cells. 

After the impregnated germinal vesicle has become firmlv 
adherent to the lower end of the corpusculum, it divides, in all 
caseSi bv a horissoutal septum. Then first, often only in the 
Inwer cell of the two, occurs the formation of longitudinal septa, 
converting the pro-embryo into a body composed of perallel 
lox^itudinal rows of cells. 

During this process, those small cells with opake contents 

28 * 
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adherent to the wall, are ordinarily to be found in the interior 
of the pollen-tube, but now separate fi*oin one another. Sonie 
have burst ; the solid bodies contained within them are diffused 
in the cavity of the polleii-tubc. Many of the still intact cells 
are also frequently shrivelled up. Sometimes the pollen-tube 
contains no cellular sti’uetures of any kind during the impreg- 
nation; but 1 never missed then the spindle-shaped and sticlc- 
shoped bodich which were especially accumulated in the pouches 
which penetrated into the corpuscula, being often joined in num- 
bers into bundles. Tollen-tubes of this character could be more 
readily dissected out free than those of the first kind, both in 
Bioiia and in Junipcnis\ Lastly, it happens that those large 
cells are ])reaeiTed, mostly the majority, in the pollen-tube, 
during and aft(T the impregnation; but very much changed; 
fiattened into a lenticular or meniscus form, firmly appressed to 
the wall of the pollen-tube, sometimes at the side, sometimes at 
the bottom. The central nucleus has now vanished ; in its place 
are perceived in the cloudy (by transmitted light, yellowish) 
contents of the cell, a definite number (8 — 16) of sharply cir- 
cumscribed, circular, bright places (nuclei), between which run 
delicate reticulated lines (the faces of contact of daughter-cells) 
only to be detected with the best defining magnifiers. This is the 
appearance in face ; in profile it is perceived that it is a simple 
layer of jirismatie cellules, into which the large cell has been 
divided. In a single instance a fresh, freely swimming, globular, 
large cell with a central nucleus was observed in the pollen-tube 
of an ovule oi Biot ia orientalise in two of the corpusculaot which 
the pro-embryos had already made their appearance. In all 
these eases thosi? stiek-shaped bodies were to be found, even 
though sparingly, in the pollen-tubes, outside the large cells. 
In pollen-tubes in this condition (which effect impregnation as 
freely as the others) I never met with the protruded pouches 
sent into the corjmseula . There is not the slightest difficulty 
here in separating the pollen-tube, uninjured, from the albumen 
and tlie fertilized corpuscula. 

The appearance of free globular cells in the widely expanded 
end of the pollen -tulx; of Taxm baccata, formerly described and 
figured by me*, is also in this plant followed by alterations of 
these eells similar to those occurring in the Cupressinea, In 
farther developed ovules, such cells appear firmly applied against 
the wall of the pollen -tube, much flattened down, and divided 
by walls standing crosswise and perpendicular to the mem- 
brane of the pollen-tube. This condition of the said cells, the 
size of which mostly exceeds that of the young pro-embryo, 

* Vorgleichemle Uuters. p. 332, t, 31. fig. 18. 
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ijtrikiMly reiiemblea in the profile view young eonditiona of the 
pro-embryos, of the Abietinea more particularly, in a lesser degree 
those of Taam itself. 

I found the behaviour of the pollen-tubes to the impreg- 
nated corjnisculwn twofold, in Taxus as in Jurnperus : cither the 
pollen-tube sends a short process into the narrow mouth of the 
cotpusculum, or it applies itself broadly over the summit of the 
corpuscuhm, with a shallow^ convexity of its membrane projecting 
a little way into it. In both cases the five or six cells of the 
covoring-rosette of the corpuscutum were mostly only pushed 
asunder and squeezed flat, not completely absorbed. The pollen- 
tube was very firmly adherent to them. As they arc very inti- 
mately connected with their neighbouring cells, the })ollcn-tube 
is usually torn at this place lu the attempt to dissect it out from 
the impregnated corpmcuhrn. In rare cases the adhering cover- 
ccdls of the corpusrulvm are separated from their connection and 
lilted up with the pollen-tube. Then even the outline of the 
pouch of the pollen-tube is frequently rendered indistinct by 
adherent and contained granular mucilage, so that it ia not often 
to be clearly made out wdietber this pouch is closed or has a 
minute opening. But so much the more certainly can we be 
convinced of the closure of the JIat protusions of the ))ollen-tul>e 
squeezed in between the cells of the covering-rosette; the form 
in which, as it appears to me, the impregnation most fi*equently 
takes place. 

According to Schacht^s idea, one of these cell-rosettes, similar 
to young pro-embryos, must be formed in the pollen- tube over 
eacn corpuscutum to be impregnated, into which, then, after the 
destruction of the cover of the corpuscutum, the large portion of 
the pollen-tube lying above it has to bulge out and insert itself, 
carrying tke four- or many-celled pro-embryo to the bottom of 
the corpuscutum. Against this view speak not pnly the above- 
stated, out the following reasons : — 

1. In all cases, I find the cell-rosette, which makes its appear- 
ance in the pollen-tube, somew^bat larger than the earliest rudi- 
ment of the pro-embryo, and much too large to pass through the 
ordinarily narrow mouth of the corpuscutum. In particular, the 
part of the pollen-tube which is torn off in the attempt to extract 
it from the just-impregnated corpuscutum, is very small, quite 
put of proportion to the size of the cell-rosettes in the poUen- 
tube and m the young pro-embryo. 

I give a few of the measurements 

a. Transverse diameter of the young, four-celled pro-embryo, 
0758 millim. 
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Transverse diameter of the mouth of the corpuscidum into 
which a short protrusion of the pollen-tube hadpenelratcd, 
0*111 milliin. 

b. Smallest diameter of a cell-rosette adherent to the lateral 

wall of the pollen-tube, 0’5(X) millim. 

Greatest diameter of the same, 1*225 niillim. 

Transverse diameter of the mouth of a cuiymculum impreg* 
nated by the same pollen-tube, 0*124 millini. 

Transvtu'se diameter of the unieellular rudiment of a uro* 
embryo situated at the bottom of the same corpusculmif 
0*832 milliin. 

c. Transverse diameter of the orifice of a pollen-tube tom off 

at tin* jioint of entrance into the cor/maculum, 0*018 
millim. 

Upper cud of the eight-celled pro-embryo situated at the 
bottom of this corpmculum, 0*861 millim, 

2. In a pollen-tubi‘ dissected free from an impregnated eor- 
ptfsrvlmt, 1 detected the shrivelled remains of the eell-ro»ette 
contained in it, situated above the point where the latter had 
been tom off. 

8. The upper part of the corpusculum, not filled up by the 
pro-embryo, contained free c(*ll» exactly similar to those existing 
there before impregnation. 

4. There is no reason to doubt that the simple cells, fre- 
quently observed, filling up the lower concavity of the corpus- 
cula of Tame baccaia and canadensis, are the primary cells of 
the pro* embryos. But, in that case, they could not derive their 
origin from toe cell -rosettes contained in the pollen -tube, 

I owe to the kindness of my friend Schacht, a sight of his 
preparations of Tams baccaia. They have not been sufficient 
to convince me of the correctness of his interpretation. Schacht 
has several times observed that in 7'ams also (as frequently 
happens in Juniperus and the Ahietinea) the pollen-tube pene- 
trates pretty d<‘,cply into the corpi^culum and there expands to 
a certain extent perhaps an individual peculiarity of the spa*- 
eimens which furnished ISehacfat with the materials for iiii 
investigations ; throughout very numerous examinations 1 have 
never met with anything of the kind. These vesieularly-ex- 
panded pouches of the pollen-tube, separated from the eoTjiutafef, 
wei*e of very various magnitudes. I estimated the diameter of 
one at 0*1 millim. j of another at 0*4 millim. The largest 
would therefore have about half filled a corpusculum ; a condition 
which is sometimes at least approximatively attained even in the 
gigantic corpuscula of the AUetinm, The but indistinctly 
pcTceptiblc cellular structures existing in these protruded sacs 
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of the pollen-tubea bore no resemblance whatever either to 
young pro-embryos of Tax-us, or the cell-rosettes originating 
together’ with them in the pollen-tubcH, of which latter Schacht 
possessed very elegant preparations. 

There cannot he tlic slightest doubt that the pro-embryo of 
the Abietitiew may be observed as a simple cell impr(*.8sed into 
the lower concavity of the curpmculum ; the first division of this 
cell taking place, as in Junipei*m, by a transverse wall. Very 
often, the crosswise arranged longitudinal walls, which lay the 
foundation of the construction of the pro-embryo out of four 
longitudinal rows of cells, make their appearance only in the 
lower of the two cells ; or the upper and larger of the two i« 
divided onlyoneo by a longitudinal wall. Tlu^se cases, frecpicnt 
in Pinua Strobua and canadens'is, contradict Schacht’s view most 
decidedly. Among the preparations which Schacht was good 
enough to show me, 1 found one which exhibited a free cell- 
rosette of four tough-walled cells in the upper concavity of a 
corpusculum which had been halved by the section. In another 
oorpusculum of the same albumen, opened by the same cut, it 
could be made out that the pro-embryo which had originated there 
had already sent out embryonal tubes | ot‘ a line long. 

Whoever has made investigations on the fertilissation of the 
Abmtiuetc, knows how surprisingly siniultaneous, in all ovules of 
the same species, is the passage through the exceedingly rapid 
courwj of the first stages of development of the pro-embryo. I 
may m&ution by way of exaiii})le, that at l4eipsic, in the present 
year (1854), not a pollen-tube had penetrated to a corpusculum 
on the 22nd of June, while only three days later, on the ^i5th of 
June, among several hundreds of impregnated corpmcula that 
were examined, not one could be found which did not contain 
at least one 4-celled pro-embryo. I regard it as quite impossible 
that one corpusculum can outstrip its neighbour by some twelve 
(lays, in one and the same albumen, in the development of the 
embryo. I look upon that preparation of Schacht^s as an arti- 
ficial product ; I believe that cell-rosette — perhaps the end-cclla 
of the embryonal tubes of the neighbouring corpusculum — must 
have been carried, in slicing, into the impregnated corjnmulum. 
Such occurrences remlily happen in making sections of objects 
held between the thumb and finger. I possess a preparation of 
Pinm mnadetisis, in the opened, apparently otherwise undis- 
turbed corpusculum ot which, lies an epithelial cell from the skin 
of the fiugcr-tip. Other preparations of Schacht’s exhibited, 
beside the introduced end of the pollen-tube, two cells, flattened 
by mutual pressure, appressed against the upper concavity of the 
corpusculum— germinal vesicles, such as I have already figured 
in a similar condition in Pinua austriaca. Schacht has no ob- 
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scrvations to Hpeak directly in favour of his asseii:ion that the 
said cell-rosettc is formed from the pollcii-tube by tying-oif^^ 
{abschnnrung). 

My later r<‘searchcs, made principally upon Pinm caumderms^ 
have led mo to the conclusion that the appearance of the first 
cell of the j)ro-embr}o in tin* bottom of the corpuaculim is a 
aecomlary condition. ]\Iany times, in corpuscula into or upon 
which pollcn-tuhcs had }>cnet rated, 1 detected in the middle of 
tin* eorpasmlum frc(‘, ovate cells, distinguishe d above their neigh- 
hours — unimpregrmted germinal vesicles — by size, and above 
all by the extremely abuiidaTit granular mucilage they contained, 
in the same way as is the case in the iinpregmitcd g(*rminal 
vcsieles of Biotia and Jumperus. That these cells gradually 
make their way to the bottom of the corpnscvta is rendered still 
more pvobabh*, since the undoubtedly unicellular forms of the 
pro-embryo of Pinns canadensis are niadi* to draw back far away 
from the lower concavity of the corpusev/um^ by the application 
of ivagents contracting the primordial utricle; a certain proof 
that thev at first lie loose here. lIith(*rto 1 have not observed 
these ceils-~iii my opinion the impregnated germinal vcsichjs — 
in immediate contact with the pollen-tube. In the cases where 
they were nearest to it, they were alw^ays at a distance at least 
equalling the longitudinal diameter of the cell. But it is never^ 
theless probable, that there is always direct contact in the im- 
pregnation. This would explain the coincident observations of 
Scheljcsnow * and Cienkowski ti according to which, iii Lariw 
eurojuea (which 1 have not yet examined), a large cell bangs for 
a long time to the pollen-tube which has penetrated the corpus'- 
culurn. The fecundation seems to be effected more slowly here 
than in the other Abietineie. 

I have little to add to my former statements regarding the 
cell-formation in the interior of the polleii-tube of the Abietmese 4 
During the impregnation I saw in its interior, with free starch, 
spherical cells with granular mucilaginous contents, sometimes 
combined in groups, and then eight in number. Not the least 
sign can be observed of an opening of the pollen-tube. The 
two modifications of its mode of penetration already mention^ 
as occurring in the Cupressinevc and Taxine«e, are met with ^so 
in the Abictincie. While it frequently advances only as far as 
the ujipcr concavity of the corpmculum, it still more frequently 
projects a hemispherical end a little way in, and sometimes ] 
trates tolerably deeply* X possess a preparation of Pinm i 
derisis in which it fills up a full third of the cofpusculum* 

Bulletin dc Moseou, 1849, p. 466. 
t Ibid. 1853, p.337. t 7. 13. 
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PROCEEDINGS OF LEARNED SOCIETIES. 

ROYAL SOCIETY. 

June 16, 1854. — The Earl of Rossc, President, in the Chair. 

** On the Structure of certain Microscopic Test- objects, and their 
Action on the Transmitted Hays of Light."' By Charles Brooke, 
M.A., F.H.S. 

In order to arrive at any satisfactory conclusions regarding the 
action of any transparent medium on light, it is necessary to form 
some definite coucejitions regarding the external form and in- 
ternal structure of the medium, 'rhis observation ajipcars to apply 
in full force to niicro8coi)ic test-objects ; and for the purposes of the 
present inquiry it will sutlice to limit our ob^servations to the struc- 
ture of two well-known test-objects, the scales of Porfwra p/amAca, 
and the siliceoua lorica* or valves of the genus Pieurosigma, freed 
from organic matter : the former of these is commonly adopted as 
the test of the defining power of an achromatic object-glass, and the 
several species of the latter as the tests of the penetrating or sepa- 
rating power as it has been termed. 'I'he defining power depends 
only on the due correction of chromatic and spherical aberrations, so 
that the image of any point of an object formed on the retina may 
not overlap and confuse the images of adjacent points ; this correc- 
tion is never theoretically perfect, since there will always be residual 
terms in the general expression for the aberration, whatever prac- 
ticable number of surfaces we may introduce as arbitrary constants ; 
but it is practicallv jierfect, when the residual error is a quantity 
less than that which the eye can appreciate* The separation of the 
markings of the Pleurosigmata and other analogous objects, is found 
to depend on good defining power associated with large angle of 
aperture* 

The Podura scale appears to be a compound structure, consisting 
of a very delicate transparent lamina or membrane, covered with an 
imbricated arrangement of epitlielial plates, the length of which is 
six or eight times their breadth, somewhat resembling the tiles on a 
roof, or the long pile of some kinds of plush. This structure may 
be readily shown by putting a live Podura into a small teet-tube, 
and inverting it on a glass slide ; the insect should tlmn be allowed 
for some time to leap and run about in the confined space. By this 
means the scales will be freely deposited on the glass, and being 
subsequently trodden on by the insect, several will be found, from 
which the epithelial plates have been partially rubbed off, and at the 
margm of ^e undisturbed portion, the form and position of the 
plates may be readily recognized. This structure appears to bo ren- 
dered most evident mounting the scales thus obtained in Canada 
bidsami and illuminating them by means of Wenham's parabolic re- 
flector. The structure may also be very clearly recognized when 
the scfde is seen as an opake object under a Ross's (specially 
ad||Usted for uncovered objects), illuminated by a combination of the 
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parabola and a flat Lieberkiilin, as the writer has elsewhere de- 
scribed*. The underside of the scale thus ajipears as a smooth 
glisteninf^ surface with very slight markings, corresponding probably 
to the points of insertion of the plates nn the contrary side. I’he 
minuteness and close proximity of the epithelial plates will readily 
account for their being a good test of definition, while their ])romi- 
nence renders them independent of the separating power due to large 
angle of a])erture. 

The structure of the second cIusb of test-objects above mentioned 
differs entirely from that above descriln^d ; it will suffice for the pre- 
sent purpose to notice the valves of three species only of the genus 
Pleuroftitpna, which, ns arranged in the order of easy visibility, are, 
P. formosum, P. hipjHnampus, f\ anguluttmi. 

These appear to consist of a lamina of homogeneoiiB transparent 
silex, studded with rounded knobs or protiihcranees, which, in 
P./omwsum andP. angulatum, are arranged like n tier of round shot 
in a triangular \ulo, and in hippocampus, like a similar tier in a qua- 
drangular pile, as has frequently been described ; nml the visibility of 
these projections is proliably proportional to their convexity. The 

dots " have by some been supposed to be depressions ; this how- 
ever is clearly not the case, as fracture is invariably observed to take 
place between the rows of dots, and not through them, as would na- 
turally occur if the dots were depressions, and consequently the sub- 
sUince tlunner there than elsewhere. 

'I’his in fact is always observed to talce place in the siliceous loricio 
of some of the border tribCvS that occupy a sort of neutral, and not 
yet undisputed, ground between the conftnes of the animal and vege- 
table kingdoms ; as for example the Jsthmia, which possesses a reti- 
culated structure, with depressions between the meshes, somewhat 
analogous to that which would result from posting together bobbin- 
net and tissue paper. 

The valves of P. angulatum and other similar objects Imve been 
by some writers! supposed to be made up of two substances pos- 
sessing different degrees of refractive power ; but tliis hypothesis is 
purely gratuitous, since the observed pluenomena will naturelly re- 
sult from a series of rounded or lenticular protuberanoes of one 
homogeneous substance. Moreover, if the centres of the mof kings 
were centres of greatest density, if in fact the structure w«i^ at all 
aimlogous to that of the crystalline lens, it is difficult to conceive 
why the oblique rays only should be visibly affected. When P. hip* 
pocarnpus or P.formosum is illuminated by a Gillett’s condenser, with 
a central stop placed under the lenses, and viewed by a quarter^noh 
object-glass of 7(f aj)erture. both being accurately adjusted, we may 
observe in succession, as the object-gl^s ap])roaches the object, first 
a series of well-defined bright dots ; secondly, a series of dark dots 
replacing these ; and thirdly, the latter are again replaced by briglit 
dots, not however as well defined as the first series. A stniilar 

♦ See BritiBh Aisociation Reporte ft>r 1860. 

t Vide Quarterly Journal of Mieroscopioal fieienee, No. V. pp, 9, 10. 
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cGfltion of bright, dark, and bright points may be observed in the 
centre of the markings of some species of Coscinodisvus from Ber- 
muda. 

These appeurances would result if a thin plate of glass were studded 
with minute, equal and equidistant plano-convex lenses, the foci of 
which would necessarily lie in the same plane. If the focal surface 
or piano of vision of the object-glass be made to coincide with this 
plane, a series of bright points would result from the accumulation 
of the lipht falling on each lens. If the plane of vision be next made 
to coincide with the surfaces of the lenses, these points would ap- 
pear dark, in consequence of the rays being refracted towards points 
now out of focus. I^astly, if the plane of vision be made to coincide 
with the plane beneath the lenses that contain‘d their several foci, so 
that each lens may be, as it were, combined with the object-glass, 
then a second series of bright points will result Irorn the accumula- 
tion of the rays transmitted at those points ' Moreover, as all rays 
capable of entering the object-glass are concerned in the formation 
of the second series of bright focal points, whereas the first series 
are formed by the rays of a conical shell of light only, it is evident 
that the circle of least confusion must be much less, and therefore 
the bright points better de fined, in the first than in the last series. 

If the Bujiposed lenses were of small convexity, it is evident that 
the course of the more oblique rays only would be senisibly in- 
fluenced ; hence probably the structure of r, myufatum is recognized 
only by object-glasses of large angular apertures, w^hich are capable 
of admitting very oblique rays. 

'j’he writer has recently, in an address to the members of the 
Royal Institution, proposed to explain the extreme darkness of the 
dots, under certain conditions of focus and illumination, by the hy- 
pothesis that some of the oblique rays are thrown out of the field by 
internal reflexion, being incident at the upper surface at an angle 
too large for emergence ; but this does not appear to invalidate the 
present hypothesis respecting the course of the transmitted rays. 

It does not appear to be desirable that objects should be illumi- 
nated by an entire, or, as it may be termed, a solid cone of light of 
much larger angle than that of the object-glass, llie extinction of an 
ol^ect by excess of illumination may be well illustrated by viewing 
with a one-inch object-glass the Isthmia Illuminated by Ghllett's 
condenser. When this is in focus, and its full aperture open, the 
markings above described are wholly invisible ; but as the aperture 
is successively diminished by the revolving diaphragm, the object be- 
comas more and more distinct, and is perfectly defined when tlie 
aperture of the illuminating pencil is reduced to about 20'^, The 
same point tflay I/C attained, although wdth much sacrifice of defini- 
tion, by gradually depraasing the condenser, so that the rays may 
diverge before they reach the object ; and it may be remarked gene- 
rally that the definition of objects is always most perfect, when an 
illuminating pencil of suitable form is accurately adjusted to focus, 
that is, ao that the source of light and the plane of vision may be 
conjugate foci of the illuminator. If an object-glass of i^>er- 
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ture or upwards be used aa an illuminator, the markings of Dikto- 
macetc will be scarcely distinguiahable, with any object-glass ; the 
glare of the central rays overpowering the effects of structure on 
those that arc more oblique. 

On the Structure and Functions of the Rostellum in Listera 
ovatar By J. J). Hooker, M.D., F.H.8. 

'riic author first gives an account of the form and structure of the 
rostellum of Listera oimia, and its relation and position to the anther 
and stigma. Ho finds that the rostellum is divided by parallel septa 
(at right angles to tbo plane of that organ) into a series of longitu- 
dinally elongated loculi, which gradually taper from the base up- 
wards, and terminate at two opakc cellular spots, one on each side 
of the apex of the rostellum, towards which latter the loculi also 
converge. When the flower is fully expanded, these loculi are dis- 
tended with a viscid grunious fluid, full of chlorophyll granules. 
Their external walls, and the septa dividing them, are formed of a 
delicate, transparent tissue, which is cellular at the hose and apex of 
the rostellum only. 

Their gnmious contents, when examined at the earliest period of 
development, present the appearance of opake club-shaped com- 
pressed bodies, with arcolated surfaces ; a form and appearance that 
may be restored at a later period by cojigulating with alcohol. 

At the period of impregnation the slightest irritation of the ros- 
tellum causes the sudden imd forcible discharge of the contents of 
these loculi (through the rupture of the cellular tissue at the apex 
of the rostellum) and its protrusion in the form of two viscid glands, 
which coalesce into one, after which the rostellum rapidly collapses 
and contracts. 

The pollen-masses, wlieu freed from the anther-case, fall naturally 
upon the rostellum ; they are retained there by their viscid gland- like 
contents, and, breaking up, the pollen-grains become (by the con- 
traction of the rostellum) applied to the subjacent stigmatic surface* 

'Flip author adds remarks on the structure of the rostellum in 
allied genera of Orchideac*. and indicates some of the more important 
morphological changes to which that organ is subjected, in connec- 
tion with the development of various appendages to the column and 
pollen in the same natural family. 

ZOOLOGICAL SOCIETY, 

November 23, 1 852, — Dr. Gray, F.R.S., Vice-President, in the Ohair. 

1. Note on the Goitwa (Bos frontalis) of Western India, 
CALLED “the BiSON BY EnOLISH RESIDENTS, 

By Cai»t. j. Wycliffe Thompson. 

Eliot Yale, Blsokhesib, Kent, 
20th Nov, 1852. 

The size of the beast 1 cannot with any exactness^ having had 
no means of judging beyond forming an estimate by the eye the 
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carcase as it lay on the ground l>efore me. The common report 
amongst Indian sportsmen is» that the old bull stands 19 hands 
(5 feet 4 inches) at the shoulder. Upon what grounds this estimate 
rests I cannot say, but it is in some degree confirmed by my own 
impression, that an old bull was pretty nearly equal in height and 
bulk to one of the very largest of the Lonclon dray-horses. The 
colour is chocolate-brown, deepening in shade on the belly ; the 
lower part of the leg is of a dirty yellow- brownish white from the 
foot upwards to a little above the knee in the fore and the hock in 
the hind leg, the line of demarcation between the white and the 
chocolate being abrupt, as in a ‘ white-stockinged * horse. The pro- 
file of the face is decidedly curved, the pai’t o4 the forehead between 
the horns is ex<x»saively raised in a kind of ridge, of which traces arc 
to be seen in the skulls, though lu these it is much less strongly 
marked than iu the live animal. The shoulder is raised, not in a 
hump like that of the Brahminee bull or common Indian ox, but in 
a kind of ridge, giving the idea that the spine, beginning at the 
shoulder, had been unnaturally raised, and carried at that elevation 
some way to the rear, and then allowed suddenly to drop into the 
ordinary level of the back. The forehead, including the high ridge 
between the horns, inclines to ash-colour ; the tail is small and short. 

The only part of the t*ountry in which I have met with these 
animals is on the Suhyadri’* mountains or ‘‘Western Ghauts,’" a 
narrow belt of wild, broken, and thickly -wooded country dividing the 
high lands of the Deccan or Maratha country from the low land of 
the Concan or country bordering the margin of the sea. Tins Ghaut 
country is of most peculiar appearance ; anything that can be called 
a plain does not exist in it ; it is a succession of the most rugged 
hills and of the most wild, deep ravines ; the whole, with the excep- 
tion of here and there a bare ridge of hill, covered with a dense mass 
of boshes, brushwood, tall ferns and flowering plants, so thick that 
it is frequently necessary to clear a road with bill-hooks ; imbedded 
in this mass of vegetation lie broken crags of brown rock ; above all 
this rise clumps of forest trees, and above these again rises some 
rugged hill-side crowned by a bare perpendicular scarp of black rock. 
This line of country, which in every part that 1 have visited forms 
a line of demarcation between the Concan and the Deccan, and con- 
sequently stretches iu ]ioiut of length over a wide extent, is iu point 
of breadth inconsiderable, occupying no larger space than must ne- 
cessarily be covered by a mountain range with broken and irregular 
spurs. As you will perceive from my description, it is a country 
which one would scarcely think adapted to huge cattle like theBison^ 
but they do iniiabit it, and hold to it most rigorously, as I never saw 
or heard of one either in the Concan or the Deccan. Occasionally they 
make their appearance on the borders of this country, and do great 
damage to the small fields of com which the natives cultivate on the 
very verge of the forest ; choosing, as I gather from the natives, the 
night for their operations ; hut their usual abode is in the depths 
of Ghaut country, as not only are they invariably, when sought 
fer % sportsmen, found in the very depth of the thick forest, W 
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constant traces of them may there be met with ; as for mstance, 
crossing a little open glade in the forest, covered, as is sometimt»s the 
case, with nothing but n lung tlnn dry grass, it is not unusual to see 
half a dozen patches where the st|uashe<l and flattened grass shows 
where the Bison has been slee])ing ; and the natives frequently point 
out a be<l of a greener and more delicate kind of grass, and show 
where it has bi‘en (•roj)ped by tlie pazhig Bison. 

The usual method of hunting tlicse beasts is to take up a post 
commanding some narrow jmss, and throwing from fifty to a hundred 
beaters into the forest, to form them into a co/y/ow, wduch driving 
the Bison hefort* it, contracts as it approaches the pass and forcas 
them through it under tlve fir<‘ of the hunters. Tlie Bison, when 
stirred but not as yet much alarmed b}' the distant line of beaters^ 
are nsually seen plodding along with a slow heavy gait, and with 
their heads carried low. When under thc^se cireumstanecs 1 have 
been able to obtain a (;lear view of them, they have struck lue bv a 
resemblance in general figure to the North American Bison, of which 
1 have seen speeiinens in England : they have a heavy, compact, 
short-knocked, thick-headed look, which distinguishes them most 
strongly from tlie long-faced dolorous-visaged tame buffalo of India. 
When disturbed by tlie closer approach of the heaters, they break 
into a heavy lumbering trot, which under circumstances of violent 
alarm, they exchange for a furious rush, in which they go straight 
through the jungle as a horse might burst through standing corn, 
making the forest ring again with the sound of crashing bouglu $ 
and, as they cleave their way through the dense mosses of bush, 
making their progress visible by a long track of waving branches 
tossing above them, like the wake of a ship at sea, I have been 
posted on the ridge of a hill so far away from the Bison that they 
looked, when I caught occjisioiuil glimpses of thorn, no bigger than 
terrier dogs, and yet have heard the incessant crashing of tiie jungle 
quite loud as the game moved to and fro. 

They have a great reputation for ferocity amongst both the English 

S portsmen and the native hunters ; and this reputation is in some 
egree borne out by the fact, that within no very great number of 
years, and within a limited extent of country, two English officers 
nave been killed by them. Nevertheless, although I do not at all 
doubt that tliey can be on occasion savage and dangerous, I can say 
from experience that their ferocity is much exaggerated* I hare 
seen a good many Bisou, but never yet saw one that did not show a 
strong desire to avoid me if it possibly could. That when wounded 
or finding their line of retreat blocked up, they will charge, there is no 
kind of doubt j but excepting these extreme cases, they will usually, 
on catching sight of a man, give a start with a little back-jump, much 
as an antelope does when catciiiug sight of a startling object, and 
then plunging into tiie thickest forest, hold their course in tlte direc- 
tion which will carry them the farthest and soonest out of the iieigh<^ 
hourhood of human beings. 

They usually go iii small herds of four or five, though I have I 
think seen as many as seven or eight together. Though, frotu its 
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gteat flize, the Bison is not n difficult animal to hit, it is by no means 
an easy animal to bring down. One shot, acc^irately placed behind 
the shoulder, will bring him down never to rise again ; but yon might 
ns W(‘ll fire into a hay-Htack as hit him anywhere else. And even 
when brought duwt^ and brought to the last gasp by a well-directed 
shot, the tenacity with whicli h*» holds on to the small remains of 
life is wonderful. I have fired at a fallen Bison with the muzzle of 
the gun within a foot of his head, and yet he kicked, and before 
dying rolled himself nuile over; 1 reniembcr once putting my gun 
so close to the back of tlu‘ bead, just behind the horns, that the hair 
smoked from the flash of the powder, and still the animal breathed 
for some time. 

The natives, tbougli the) bold the ferocity of the Bison in con- 
sideralbe respect, n et do not seem to consider him an animal of very 
acute perception. 1 remember a “ shikarry ** or native huntsman 
pointing out to me a patch of long thin grass lying close by the side 
of a small path across a hill top, and affording nothing that I should 
have considered very good concealment, and telling me that I might 
safely on emergency he down in it and let the Bison pass along the 
path. I forget whether it was at this very «]>ot, or at one precisely 
like it, that one of my heaters pul this stratagem into practice and 
allowed the animal to jiass close beside him. 

The flesh is I think the finest beef I ever tasted. The natives of 
“Caste," holding the Bison in reverence as a species of Cow, refuse 
to eat him, and even in some cases refuse to show him to the hunter, 
though their reluctance to this last may generally he overcome by 
money. The out-easte tribes, those wdmm people in England call 
“Pariahs,^* have no such scruples, and the instant that a Bison is 
killed light a fire by the carcase and sit down and gorge themselves. 

When 1 was in India I tried to got one or more Bison Calves for 
the Zoological Society, and offered the natives what to them were 
large sums of money if they would bring me one. They never suc- 
ee^ed j partly from the real difficulty of the undertaking, still more 
1 fancy from the unwillingness of the Hindoo to do anything unusual 
or contrary to “ custom they reflected, I do not doubt, that their 
fathers had never been requested to catch a Bison calf, and could not 
comprehend why Mcy should. 1 myself twice surrounded n calf with 
a circle of beaters, hut in Ivoth instances it liroke the line and escaped. 
Calves sometimes fall into the hands of the natives by accident, and 
I hare seen a young one so eauglit, which unfortunately died in the 
possession of an English ufllcer, who had bought it from its captors. 

All the natives with whom I have spoken ou the subject are firmly 
pCtsuaded that there are two distinct species of Bison. To these two 
species they give the name of “ Gouwa in common, but distinguish 
them as the “Myse Gouwa and the “(xace Gouwa.” “Myse" 
siguifies the commoo domestic buffalo ; “Gaec** the domestic cow. 
I succeeded in getting any man to give me a clear explanation 
of what he imagined to be the oiffcrence, but i have found the belief 
Ho tmiversally spread amongst those natives who have the best oppor- 
ttudtiei of ktummg, tliat I do not thmk it altogether to be 
credited. 
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December 1 4, 1852. — Dr. Gray, P.R.S., Vice-Presideut, in tlie Chair. 

Notks on th!': An\tomy of thk Tiiee-K\noarqo 

(DkNDROT^AGUS INUBTV8, GotJL.D). 

By pROKEssoii Owen, F.ll.S., V.P.Z.S., etc. 

The specimen of the above rare species, the first that had been 
exhibited alive in Europe, was a full-grown and somewhat aged 
female, having lived in the Society’s Menagerie since the 8th of 0<v 
tober, 1848. It had sulfcred from a disease in the tail, for which 
more than half of that organ had been amputated, and the stump 
was well-lienled. 1 am not aware wliat symptoms preceded the am- 
mal’s death, which took place on the 13th of October, 1852; the 
dissection did not bring to light any well-marked morbid appear- 
ances. 

’fhe external characjters of the animal have been so well described 
and illustrated by the learned Dutch naturalists, MM. Miiller and 
Sehlegel, that further remarks on them may be here dispensed with: 
the cnief modifications of the Kangaroo-form which adapt the herbi- 
vorous marsupials of the present subgenus to their singular sphere of 
existence, arc a reduction of the length of the hind-limbs to a more 
near equality with the fore-limbs, which are proportionally longer 
and stronger than in the laud Kangaroos : the claws of the principal 
toes in both limbs are longer, stronger, and more curved than iu 
other Macrojiodid ^ ; they arc, iti fact, the chief instruments enabling 
the Tree-Kangaroos to maintain a firm hold on the branches of the 
trees in which they habitually reside. 

As the bones of the animal dissected arc still in maceration, any 
remarks that the osteology of the Jjendrolagus may require, will be 
communicated at a future meeting. 

Before commencing the dissection the weight of the animal was 
taken, which was 1 6 lbs. avoirdupois. 

The length of the animal, from the'muzile to tlie end of the tail, 
was 2 feet 1 inch ; the length of the head was 4 inches 9 lines ; the 
length of the fore-Iinih, froirj the head of the humerus, was 1 2 inches ; 
that of the hind-limb, from the head of the femur, 1 foot 6 inches. 

The dental fonnula was : — * — , c p p-|, m The 

canines, confined as above indicated, to the upper jaw, were much 
smaller than iu the Potoroos, indicative of a closer affinity to th« 
Kangaroo family, which affinity wiis further manifested by the form 
and structure of the stomach. The premolars pi-esented the graat 
autero qmsterior extent characteristic of the subgenus llmdrolagwt : 
they are trenchant, with many mintite vertical grooves ; they play 
upon each other like tlie blades of scissors, and must perform an im*» 
portaut part in cutting off the leaves or fruit, or dividing after they 
are detached, the natural objects of food of the Tree- Kangaroos : the 
true molars are double-ridged transversely, as in the Mmropodiia 
generally. 

The tongue is long, narrow, depressed, with a smooth and ateu 
dorsum, showing three fossulate papillee at its base, arranged in a 
triangle with the base turned forwards : the Macropue major has a 
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fosBuIate papilU near the base o£ the tongue. The epiglottis 
is broad and large, slightly emarginatc at its middle part. 

The oesophagus is suspended to the bodies of the dorsal vertebrae 
by a broad fola of the pleural membranes : it is continued into the 
abdomen for about 3 inches before terminating in the stomach. The 
diameter of the tube in a state of contraction is only 3 lines, until 
within an inch of its termination, when it begins {gradually U) expand. 

A scries of well-marked fasciculi of muscular hbres come off from 
an oblique tract of the external surface of the termination of the trso- 
pha^s and diverge in oblkpie curves which partly surround that 
termination before the fasciculi spread upon the stomach itself. The 
oesophagus terminates 4 inches from the cardiac end of this bag, 
which is formed by one of the pouches of the sacculated part of the 
stomach, the sacculated structure being continued through tivc-sixths 
of the extent of the organ. 

The length of the stomach, measured along the greater curvature 
whan fully distended, is 3 feet 8 inches ; the circumference at the 
middle of the sacculated part is 1 1 inches. The sacculi are formed 
chiefly by two longitudinal bands, one along the front, the other along 
the back part of the stomach, and by a third of narrower extent 
along the greater curvature, from which the epiploon is continued. 
The principal sacculi are about fifteen in number ; the terminal part 
of the organ, which has the form of a simple digestive stomach, mea- 
sures about 6 inches along the greater curvature. The circumference 
of the pylorus is 2 inches 9 lines. The duodenum expands at its 
commencement. The epithelium is continued from the oesophagus 
for a breadth of 2 inches down the jiosterior surface of the stomach, 
and of H inch down the anterior surface, and thence is continued 
slightly aiminishing in breadth 3 inches towards the pyloric end of 
the stomach, and 2^- inches towards the cardiac end. The rest of the 
cavity is lined with the usual gastric vascular tnembrane, the surface 
of which is diversified by patches of follicular apertures along the 
upper curvature of the stomach, which patches increase in breadth 
as they approach the true digestive portion. At the cardiac orifice 
two parallel lougitudinal ridges extend along the lesser curvature to 
the pyloric end of the stomach, 2| lines in breadth and 7 lines apart, 
forming a channel of that width leading from the cardiac towards the 
pyloric orifice ; both the muscular and the mucous coats of the sto- 
mach increase in thickness towards the pylorus, which is defended by 
an obUque ridge. 

In the great Kangaroo the cardiac end of the sacculated stomach is 
bifid«and the epithelium lines one of the culs-de-sac; : in the rock Kan- 
mmao {Macr* peniciltotus) the cardiac end terminates, as in the Tree- 
Kmtgaroo, in a single cul-de-sac. In the Hijp 9 iprymm the whole of 
th^ sacculated stnocture of the stomach is on the left side of the ter- 
mination of the oesophagus, whereas in the Dendrolagttat as in the 
true Kangaroos, the major part of that structure is to the right of 
ttm cardi^ orifice. 

The inteitines were 9 feet in length, the small intestines bebg 
6 the large 3 feet. 

Am* ^ Mag* N* Hut* Ser. 2. Vol* xiv. 
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The circumferenc« of the caecum is 5 inches, the length the Mime. 
It is simple, and terminates obtusely witliout diminishing in diameter. 
The ileo-C8ccal aperture is in the form ol* a narrow transverse slit, 
4 lines in extent, with a tumid margin opening upon a fold, which 
partially denotes the boundary between the ca*cum and colon. There 
18 a patch of agminuted glands at the beginning oi’ the colon, and 
smaller patches in other parts of that intestine. 

The parotid gland is of large size, and extends far down upon the 
neck. 

The liver is relatively small, and was situated in tin* right hypo- 
chondriiim : it consists of a right and left lobe, the former subdivided 
and the latter giving off tlie Spigelian lobe. The large gall-bladder 
was loosely suspended in a deep cleft of the right lobe. The coats 
of the ductus cholcdochus are tliickcned before the termination of the 
duct, in common with that of tin pancreas, in the duodenum. The 
spleen, ns in the (Ireat Kangaroo, is T-shaped. 

The heart showed the usual marsupial structure in the presence of 
the two distinct superior veme cavic, and tlie absence of the ‘ fossa * 
and ‘annulus ovahs.' Both right and left lungs were cleft at their 
anterior margin, and a large azygos lobe was developed from the 
former, and oecujiital tlie part of the posterior mediastinum between 
the nericardinrn and diaphragm. 

The larynx agreed in structure with that of the Great Kangaroo i 
the glottis being widely open, and the chordae vocales very short tnd 
rudimentary at the fore part of the ‘ rima.’ 

The kidneys presented the usual simple conglobate structure. The 
ureters jmssing through the vaginal loops terminaU* close together 
14 lines from tlic cointiiuuicatioii of the urethra, or neck of the blad- 
der, with the uro-genital canal. 

The ovaria, about 8 lines by 4 Ikies in size, presented a wrinkled 
cerehrifomi surfwe. A cyst of near an inch in diameter was deve- 
loped from the left ovary. The oviducts, about 1^ inch in length, 
terminate each in a subcompressed elongated uterus 1 inch by 
3 lines. Koch uterus upims by a distinct os tiumc into the fundus 
of a vagina, with a median cul-de-sac, extending I inch 3 lines be* 
yond the commencement of the lateral bent vaginal canals. Theta 
canals are about 3 inches in Icn^jth : they presented a finely longitu- 
dinally plicated inner surface, with a semilunar valvular fold 6 mies 
before their termination in the uro-geuital canal : the length of this 
canal is 2 inches : it then opens, with the rectum, into a thofi and 
wide common cloacal vestibule, closed by a strong sphincter musde. 
The lateral bent vaginal canals are shorter in proportion than in the 
Macropus major : hut the rnediau vagina) cul-de-sac was closed, as 
in that species. 

In a specimen of tlie Macropm lienncttii which I dissected in 1846, 
I detected a natural aperture of communication between the median 
cul-de-sac and the urogenital canal. 1 had the pleasure of showing the 
specimen to Dr. Poelman, during a recent visit of that Gminant Com- 

S irative Anatomist to the Hunterian Museum, and of thus oon£itiiing 
e observation which he had, independently, made of a stmilia' 
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diiioRtiou of tho fenmle generative organs in a apeeimen of the Ma- 
Bmmitii di««ected by him at the University of Gand 
The brain of the IhadrolayM inugiti^ weighed 6 drachms. 

The cerebral lobes were smooth, and showed only a short linear 
indentation above tbe anterior part of each. There was no trace of 
aupra*veutricular coramisbure (corpus callosum), and in all particu- 
lars save the more simple external surface the structure of the brain 
corresponded with that of the Great Kangaroo as desciibed m the 
* Philosophical Transactions’ for JH37. The proportion of the 
weight of the brain to that of the body is as 1 to 2ii0 ; in the Ma- 
ero^m^ ttm^or it is as 1 to 800, tlie comparison being made on the 
body of a large old male. The difference between the large and 
small species of Kangarori do{>ends on the brain not increasing in 
proportion to the increase in the bulk of the entire animal. Tlic 
smaller species in any natiiral family of Mammalia, resemble the 
fcctus of the larger species in the greater proportional size of both 
the brain and the eyes. 

On the Monkeys or the Amazon, 

By Alfred U. Wallace. 

The great valley of the Amazon is rich in species of Monkeys, and 
durin)^ mv residence there I had many opportunities of becoming 
actiuainted with tlieir habits and distribution. The few o])servations 
I nave to make will apply principally to the latter particulai*. I have 
ittji^sclf seen twenty- one species ; 8e\pu witli prehensile and fourteen 
with nou-prohensue tails, as shown in the following list : — 

3 Howlers, viz, — urmnvs, M, caraya ? and M. Beehthuh ; 

1 Bpider Monkey, •panucus ; 

1 Big-belUcd Monkey (Barnyfido of the Brazilians), — Lupothrix 

boldtU ; 

2 Sapajou , — Cebua yracilia (8pix) and C. apella 1 ; 

4 Sbort-iailetl Monkeys , — Brachyurvs couxiu, B, omkart (Spix), 

B. ruhiow%du9 (t Calvus^ B. M.), and a new speeies ; 

2 Sloth Monkeys , — Pitkenu irrorata and an uudescribed species; 

3 S<|uirfel Monheys , — CalHlhrix ^dureus, U. and 6\ tor- 

(jwa/iea; 

2 Nocturnal Monkeys^-^Nyotipithecun trivirgatm and JV. feliniio ; 

and 

3 Mfnrmoset Monkeys, **p*>*i/occAus hicohr^ J. tamarin and a new spe- 

oies. 

Howliug Monkeys are generally abundant ; tlie different spe- 
dies, however, are fomid in separate localities ; Mycetes Beehetub 
being apparently confined to tne Lower Amazon, in Uic vicinity of 
Para » a black species, M. enraya% to the Upper Amazon j and a red 
Af. ursimsti the Rio Negro and Upper Amazon. Much 
confusion seems to exist with regard to the species of Howlers, owing 
id difference of colour in the sexes of some species. l*he red and 

R 8<aUetiA 4a Rande de toia. xviii. p, 599. 
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the black Bjjecies of the Amazon, however, arc of the same colour in 
both sexes. The species of this geims^are scminoctarnal in their 
habits, uttering their cries late in the evening and before sunrise, and 
also on the apj)roaeh of rain. Humboldt observes, that the tremen- 
dous noise they make can only be accounted for by the great num- 
bers of individuals that unite in its production. My own observa- 
tions, and the unanimous testimony of the Indians, prove this not to 
be the case. One individual onlv makes the howling, which is cer- 
tainly of a remarkable depth and volume and curiously modulated; 
but on closely reniarking the snddeiiness with which it ceases and 
again commences, it is evident that it is produced by one animal, 
which is generally a full-grown male. On dissecting the throat* much 
of our wonder at the noise ceases ; for besides the bony vessel formed 
by the expanded “ os hyoides,"' there is a strong muscular a))paratus 
which seems to act as a bellows in forcing a body of air through the 
reverberating bony cavity. 

Of the genus the four-lingered Spider Monkeys, one species 

is found only in the Ouiana district, north of the Amazon and Bio 
Negro. Another, probably Atelcs titer, inhabits the West Brazil 
district on the river Purus. These imuikeys are slow in their mo- 
tions, but make great use of their prehensile tail, by which they 
swing tlnunselves from bough to bough; aud I have been informed 
that two have been seen to join together by their hands and prehen- 
sile tails, to form a bridge for their young ones to pass over. The 
Indians also say, that this animal generally moves suspended beneath 
the boughs, nor walking on them. 

The next genus, Layofhnx, is a very intensting one, being quite 
unknown in Giiiaiia and Eastern Brazil. The species I am accpiainted 
with (L. JIimMdtti) is found in the district south-west of the llio 
Negro, towards the Andes, uliieh 1 call the Ecuador district of the 
Amazon. They are remarkable for their thick woolly grey fur, their 
long prehensile tails, and very mild disposition. In the np|>€r Ama- 
zon they are the species most frer|uently seen tame, and are great 
favourites, from their grave eouuteminees, more resembling the human 
face than those of any other Monkeys, their quiet manners, and the 
great affection and docility they exhibit. I had three of them for 
several months before leaving Brazil, and they were on board with 
me at the time the shii) was burnt, when, with their companions, they 
all perished. 

The Sapajon Monkeys, forming the genus (Jehie, appear to bo 
more generally distributed, and the species have a wider range. 
They arc also frequently domesticated, but offer a remarkable con- 
trast to the species of the last genus, in their constant activity and 
restlessness, and they have the character of being the most mis- 
chievous monkeys in the country. 

Eacli species of the genus Brachyunie appears to be confined to a 
particular district. The B. couxiu is a native of Guiana, and does 
not pass the Kio Negro on the west, or the Amazon on the south. 
The ii. ouakari is found on the Upper llio Negro; the 5. ru6i- 
emdm on the Upj>er Amazon, called the Solimoes; aud another 
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spocies^ apparently undescribcd, is found on the lower part of the 
same river. 

The Sloth Monkeys, forming the genus PitheciUy have an exten- 
sive ranj^ as re^jards the genus, but the separate* species seem each 
conhuca in a limited space. Of the two species inhabiting the 
Amazon district, one, the P, irrorata, is found on the south bank of 
the Upper Amazon ; and another, apparently undescribed and ren- 
dered remarkable by a bright red beard round the face and under 
the chin, occurs only to the south-west of the Rio Negro. 

Of the little Stpiirrel Monkeys, one, the CaUithrix adureuc, a spe- 
cimen of which IS now in the Society's Gardens, lias an extensive 
range, being found on lioth banks of the Amazon and Rio Negro. 
The C, tormathis, a white-collared species, is found only on the 
Tipper Rio Negro, and the C, personatm on the Upper Amazon. 

Of the curious Nocturnal Monkeys forniiug the genus Nyctipiihe-> 
cm there arc two species in this district; one, which apj»cars to be 
the N, tneirgatm of Humboldt, is found in th(* district of Ecuador, 
west of the Upper Rio Negro ; the other, closely allied, probably the 
N^/eiinm, on the Upper Amazon. Their large eyes, cat-like faces, 
soft woolly hair and nocturnal habits render them a very interesting 
group. They are called devil rnonkeyH” by thv^ Indians, and are 
said to sleep during the day and to roam about, only at night. I 
have had speoimeus of them alive, but they are very delicate and 
soon die. 

Of the Marmozet Monkeys there are tlirec species, though none 
of them have the characteristic tufts of hair on the head. Each 
imecios seems to be eontiiied to a very limited tract of country. The 
Jacchm tamarin is found only in the district of Para, where it is 
abundaut. The t/. bicohr^ a pretty grey and white species, I Imve 
only seen on the Guiana side of the Rio Negro near the city of Barra. 
Another species entirely black, with the face of bare white skiu> 
inhabits the district of the Upper Rio Negro. It appears to he 
quite new. 

The last three genera appear to be to a great extent insectivorous, 
and I am inclined to think they also devour small birds and mam- 
malia. At least those I have had alive would attempt to pull into 
tJieir cages any of my small birds which passed near. iW little 
black Jaechua last mentioned was particularly savage. He once 
seized a large parrot by the neck, pulled him into his cage, and bit 
out a large piece from his bill, and would probably have destroyed 
it^ had I not opportunely come to the rescue. Two other small 
mSii which approached too near his cage he seized and completely 
devoured. 

I wiU now make a few* remarks on the geographical distribution of 
these animals. 

lu the yarious works on natural history and in our museums, we 
h§ve generally but the vaguest stateineuts of locality. S. America, 
Guiana, l^eru, are among the most common ; and if we have 
^♦RiveT Amazon*^ or Quito”’ attached to a specimen, we may 
think onrselves fortunate to get anything so definite : though both 
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are on the boundary of two distinct zoological districts, And we have 
nothing to tell us whether the one came from the north or south of 
the Amazon, or the other from the east or the west of the Andes. 
Owing to this tincertahity of locality, and the additional eonfiiaion 
created by mistaking allied species from distant countries, there is 
scaroely an animal whose exact gcograjihical limits we can mark out 
on the map. 

On this accurate detennination of an animars range many interest-* 
mg (juestions depend. Are \ery closely allied species ever separated 
by A wide intcrial of country ? What [ibysical features determine 
the boundaries of species and of genera Do the isothermal lines 
ever aciMirately hound the range of species, or arc they altogether 
independent of them? What are the circumstances which render 
certain risers and certain niomitain ranges tlie limits of numerous 
species, while others arc not None of these cpiestions can be satis- 
factorily answered till we hav« the range of numerous species accu- 
rately determined. 

During m> residence lu the Amazon district 1 took every onpor* 
turiity ot determining the limits of species^ and I soon founa that 
the Amazon, thi* Dio Negro and the Madeira formed the limits be- 
yond which certain species never passed The native hunters are 
j»erfectly acquainted with this fact, and always cross over the river 
when they want to procure jiarticukr animals, which are found even 
on the rner’s hank on one side, but never by any chance on the 
other. On approaching the sources of the rivers they cease to be a 
boundary, and most of the species are found on both sides of them. 
Thus several Guiana sjiccics come up to the Rio Negro and Amazon, 
but do not pass them ; Brazilian species on the contrary reach but 
do not pass the Amazon to the north. Several Ecuador species 
from the east of the Andes reach down into the tongue of land 
tween the Kio Negro and Upfier Amazon, hut pa«« neither of those 
rivers, and otliers from Peru are bounded on the north by the Dppeif 
Amazon, and on the cast by the Madeira. Thus there are foUf 
distriets, the Guiana, the Ecuador, the Peru and the Brazil districts, 
whose boundaries on one side are determined by the rivets I have 
mentioned. 

In going Up the Rio Negro the dliferetiCe in the two sides of the 
river is very remarkable. 

In the lower part of the river you will find on the north the 
bicolor and the BrarhyvrMa Comiu, and on the south the red** 
whiskered Pftbecia, Higher up yon will find ou the north the 
JtrhA panhcfM, and on the south the new black Jmehu^ ond the 
Lagoihrix Ilumholdtii, 

8pk, in his work on the monkeys of Brazil, fluently gives, 

banks of the river Amazon as a locality, not being aware applZ^ 
rently that the species found on One side very often do not occur on 
the other, thougn the fket is generally known to the tiativea, lo 
these observations 1 have only referred to the monkeysi but the same 
pheenomeua occur both with birds and insects, as I have observed 
m many instances. 
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November 9tb, 1854. — Pi-ofessor Balfour, President, in the Cliair* 

The following papers were read, viz. : — 

1. the Associations of Colour, and Relations of Colour and 
Form in Plants,” by G. Dickie, M.D., Professor of Natural History, 
Queen’s College, Belfast. 

This paper will be found in the present Number of the Annals and 
in the Society’s Transactions. 

2. Record of New Localities for Plants,” by Dr. Balfour. 

Simpi$ nigra. Dysart, Mr. Clay. 

Cnscuta Tri/olii, Gleghorny, North Berwick, Dr. Balfour. 

AnagallU arDemis. Near Luighi House, North Berwick, Mias 
J. Arnot. 

Atriplaw lacimata. Near Drem, Mr. D. P. MoeJagan. 

Orchic pyramid a I in, Levcu Sands, Mr. G. S. Lawson. 

Eriophonm lati/olmm. Crichton Bog. near Edinburgh, Mr. D. 
P. Maclagan. 

Ctirrx innmm. Near Longniddry, Mr. Clay. 

Brachypodium pimainm. Pathhead, near Edinburgh, Mr. D. P. 
Maclagan. 

Etymus urenariuB. Leren and Largo Tanks, Mr. G. S. Lawson. 

Tritmm hmm. North Berwick, l)r. Balfour. 

Chordaria divaricata. On Zoctera mirina in Belfast Lough, Dr. 
Dickie. 

Womhia ihemU. Near Windermere, Westmoreland, Dr. Clowes. 

Pofystichum Lonchitic, Helvellyn, l)r. Clowes. 

Acplmium germanivum. Near Windermere, Mr. Hawker. 

Lycopodium annotmum. Near Windermere, Dr. Clowes. 

Specimens of many of the above were exhibited. 

3. Remarks on the Formation of Ascidia/* by Dr. Balfour. Tlxe 
author stated that be was induced to make some remarks on the 
formation of ascidia by seeing lately a statement to the effect that 
ail pitchers wore formed by a hollowing-out j^rocess. He was disposed 
to think that true mcidia^ such m those of Nepmtkee, Sarracenia, 
CephahtuBf and Heliumphora, were formed by folded leaves in the 
same way as carpels are supposed to he produced. The anomalous 
asoidiform production in the leaves of cabbage, lettuce, &c. might bo 
traced to a similar process, and in some iustauces the pitcher-like 
body appeared to be a second leaf folded in an opposite manner from 
that from which it sprung. Oceasionally two or more leaves combined 
to form aaridia. What has been called the hollowing-out process’* 
is applicable to such cases as Esctiechottda, Myrtle, Rose, Movenia, 
ftc* T^his process causes a development of the circumference of the 
receptacle, peduncle, or other part, while the central nortion is ui> 
detelpped, and thus there arises a enp-like body with a nollow centre. 
in suA instances there seemed to be a union in the early state of the 
CUMtnforantial cellular papilhe, arising from the peduncle or reoeptaefo 
01* other part ; these became elongated so os to form a gamopbyllous 
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rim of greater or less depth, enclosing a hollow space in which cer- 
tain organs are developecf. The pitcher-hke peduncle or receptacle 
was often intimately connected with the calyx, and was lined by 
cellular matter in the form of a disk. 

d. “On Lttuma ^epiuw of Allman,’’ by (k Babington, M.A* — 
Sec p. 408. 

5. “On Diseases in Plants caused by Mites,’* by Mr. Hardy, of 
PeumaJishiel. A specimen of Broom injured by insects, gathered in 
the West of Scotland, having been subuiitted to Mr. Hardy, he sent 
the following remarks n]n)n it : — “ 1 avseribe the disease lu Broom to 
colonies of youog mites inhabiting the interior of the buds. I ob- 
scr^ed them very distinctly with a triple lens, but the mites being 
dead, I have not succeeded in detaching one to place under the mi- 
croscope, but with fresh speeijnens [ have no doubt you would detect 
them. They ate of a pink colour, or paler tinted. In the Berwick- 
wliire C’lub’s Proceediugs, vol. iii. No. 3. p. Ill, I have recorded all 
the observations I liave made on this subject. I have met with 
tliree galls on the Broom, caused by the larvae of Cecidofnjfitc, hut 
not, as yet, this mite produc^tion. Tne rent in the bark of the branch 
appears to be owing to a (caterpillar which 1 ofUui observed in the 
shoots ; a jjart of its web remains under one of the buds.” On otlier 
])lants injured by itiites Mr. Hardy remarked — “ I send you specimens 
of Ilefiaiitheminn vulgare^ altered in a singular manuer by the laryee 
of mites, and precisely similar to the buds of wild thyme and those 
of broom sent liy you lately, except that the stem takes part in the 
alteration, owing perhaps to some of the mites harbouring in the 
axils. It is from a dry steep bank at Monrnnt, among the Lammer- 
muirs. The young mites have the same appearance as those observed 
ill broom, and will [irobably reach you alive. The buds are often 
occupied by a gall-fl) larva, and the eftects are not unlike, but not 
to this degree. 1 also send dwarf plants of Mpihhima paluitre, 
which hav(* the leaves twisted and sometimes rendered involute by 
larvic of mites. Tlie buds of J4ofuit corniculaiuM, and sometimes the 
leaves, have purple spots occupied by mite larvsc, 1 can trace no 
difference in any of them, , Specimens are likewise sent of Oermmm 
moUe from a barren pasture in the Lammermuirs ; it is completely 
occupied by mites.” 

(>. “Botanical Notes,” by Dr. J. D. Hooker, in a letter to Dr, 
Balfour, Dr, Hooker remarks (1.) that the natural order 
phoracem is truly Dicotyledonous, and far removed from 
the latter being (as Brown pointed out) closely allied to drktohtMa* 
The Balmopharaccrn are far more peifect in their ovules^ and havo 
albuminous seeds, with a Dicotyledonous embryo. They are elooely 
allied to Gunnera, — (2.1 He finds the germination of Nymphmtow 
to he genuinely Dicotyledonous. It is only the adventitious roots 
which are sheathed, as is the case with many other exogens, The 
rhizome of the Order is a very reduced form of the exogenous^ but 
not at all constructed on the endogenous type. The species of 
Nymphmaceas must apparently be reduced to a very few, for in Ixidia 
hmf-a-dozen varieties m colour, number of jietals, stameiis and atig^ 
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matic rays, are found in one tank, and no two tanks hare exactly the 
aatne forms. — (3.) Dr. Hooker eonsidcis that Brown’s theory of 
carpellary sutural placentntion is the correct one, and that exile and 
free placentation may be reduced to it. Dr. Hooker mentions a case 
of Stachyn with a four-lohed, one-cellcd ovary formed by two carpels 
placed back and front, and hearing hnlf-way up a pair of parietal 
sutural ovules ; also a Priinroge with ])arietHl o^ades. The Yew 
which Schleideu describes ns having an ovule ternunating the axis, 
has been shown to have often two ovules, and when one, it is always 
oblique and lateral. 

7. 0\\ Stellnriu vinbrosa^ Opitz,*’ h> Mr. G. Lawson. l^teHaria 

Mmbrosfjif hitherto only known ns a Sussex plant, had been observed 
by Mr. Lawson on the shore near Bossyth ('nstle, in Fifeshire. He 
had not, however, much faith in its claims to sneeifie distinction, 
and regarded it in the light of a book species, mafie out of fonns of 
S. media ; the Scotch <S\ vmbroaa appeared to form even a greater 
departure from the typical S. media than the Sussex one. No plant 
appeared to be more cajmblo of adapting itself to all conditions of 
BoU, climate, and situation, than SteVarw media, and to this circum- 
stance was due the numerous forms of the plant known to botanists ; 
the extremes of these forms were remarkably distinct from each other ; 
but when studied in detail, all were found to be intimately linked 
together. 


LlNNiEAN SOCIETY. 

January 7th, 1854. — Hubert Brown, Esq., V.P., in the Chair. 

Eead Extracts fiom a Letter, addressed by Dr. Edward Vogel to 
Barthold Seemann, Esq., Ph.D., F.L.S. 

Or. Vogel, as is well known, is attached to the expedition dis- 
patched by Her Majesty’s government for the exploration of Central 
Africa. He quitted London on the 19th of February 1853, reached 
TVipoli in the beginning of March ; and after a stay of several 
month#, caused partly by the delays of his travelling companion, the 
brother of the Sheikh of Bornou, and partly by his own preparations, 
he started southwards towards the end of June, and after passing 
Benoulid and Soknu, reached Mourxouk on the 6th of August. On 
the I5th of October he was to leave that place for Lake Tsad ; but 

f ireviouily he addressed, along with his official dispatches, various 
etters to his friends in Europe, treating of different branches of 
science ; and among these one to Dr. Seemann, dated ** Mourzouk, 
October 8th, 1863,*’ giving some account of the botanical features 
of the region between Tripoli and Mourzouk, from which the foL 
lowi^ extracts are taken 

**Tiiere will shortly arrive at the Foreign Office in Londem 
a box containinB: amox^st other things a collection of dried plant# 
addfrteead to Mr* Robert Brown. *rhe following will serve as 
a i^ommentary on that collection j and you will greatly oblige 
ma%y communicating it to that savant, and making know^n those 
parta srhich you conmder fit for publication. Tlie plants were 
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chiefly collected in Fezzan, except a few on the coast of North 
Africa ; for I did not like to fill the paper I am able to carry with 
well-known things ; and, moreover, the numerous preparations for 
my journey left but little time for botanical pursuits during my stay 
at Tripoli. I was iu hopes of making a rich harvest in the great 
valleys through which my route lay, about the 3Utli degree of north 
latitude ; but, contrary to expectation, all vegetation was dried up 
with the exception of a Huta, which was to be met with in situations 
less exposed to the scorclung rays of the African sun ; still, high 
hunchcH of withered (Irasses, and fields covered with Artemisias and 
Tkymus, gave evidence of what 1 might have collected if 1 had come 
three months earlier. The more I advanced towards the south, the 
more naked bfeame the country, until at last, about Fezzan, nearly 
every vestige of wild plants bad disapjieared, save a shrubby Tamarix 
and a spinose Papilionacea, called Agitl by the Aralis, and used as 
fodder for the camels ; and the eye pCTceived, for days in succesaion, 
nothing but date palms, under which the drifting sand of the desert^ 
the bane of vegetation, had accumulated to a considerable height, as 
if attempting to bury even these trees under its deadly mantle. In 
the gardens of^thc neighbourhood of Mourzouk the iubabitants cul- 
tivate with great care several kinds of grain and culinary vegetables. 
The seeds are sown in decomposed manure, with which the hard 
salty soil has previously been covered about 2 inches high. To irri- 
gate a garden of about 100 square yards, one man has to work tw^elvo 
hours, a labour for which he gets a fourth of the produce of the 
piece of ground he attends. During winter, barley and v^heal are 
grown ; during the summer, Gosah and Garfuti; of the latter two I 
have transmitted specimens, because they furnish the chief portion 
of the food of the inhabitants of the Sahara, and because there are 
so many contradictory statements regarding their botanical name \ 
indeed to such a degree do the accounts of travellers vary, that one 
calls them beans, another rice, while again a third party pronounces 
them to be millet. The ** Garfuli mosri/* so often mentioned by 
African travellers, is the Indian corn {Zea Mays^, the spikes of which 
are gathered before they are quite ripe ; and m that state they are 
toasted and eaten. 

To convey a notion of the poor return agriculture yields In this 
port of the world, I will state that the inhabitants surround eacJ 
spike of the Gosub and GarfnH abiad with a neatly- made basket, in 
order to prevent the wild pigeons from picking the seeds. 

Among the few trees growing here, the finest is a Comui, called 
Kurno by the Arabs ; it attains a height of 80 feet, and a diameter 
of about 8 feet ; the country about Sudan and Bornu is, I am in- 
formed, its true native land, and the 26th degree of north latitude 
appears to be its most northern range. A description, and additional 
information concerning this tree, will be found with the fiowering 
specimens in my herbarium. The Oum Acacia will also be found in 
my collection ; it enlivens and adorns the most stony sides of the 
valleys of the Wadi Scherzi and Cherbi. The sjiecimen of the gum 
is very small ; but there was some difikulty^in procuring more* as 
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ftU the tree# tffowing near the road are generally well aearched bjr 
the Araba. who collect the gum as an article of food for themeelvei. 
I could never find the eating of gum-arabic much to my ta«te. Most 
of thifi article is brought by the Tuarika, and seems to grow be- 
tween Dgerma and Ghat. 

** According to Sir W. Hooker, in the Admiralty ' Manual of Scien- 
tidc inquiry' of 1851, the plant producing the senna of commerce is 
still unknown botanically. 1 collected it in Wadi Cherbi, near 
Dgerma, west of Mourzouk, where it grew wild under date polma ; 
it t» found in enormous mnsses in Ahir, to the south of this place ; 
but it is now-a-days gathered in very small quantities, as senna- 
leaves, on account of their trifling value (half-a-crown the cwt.), 
are not sufficiently remunerative to hear the* cost of the transport, 
and the 24 per cent, transit duty levied upon them here. I have 
also sent seeds of the Sudan cotton-plant, in case I should not go 
far enough west to collect them in their native country. In the 
materia mcdica of the Arabs, iVganum Harmaia, vernacularly termed 
flurwfl, occupies a prominent place. It is celebrated as a preventa- 
tive against ophthalmia. For that purpose the immature seed-vessels 
are recommended ; every Arab swallows in the spring of the year 
about a dozen of them, fancying tliat in doing so lie will be exempt 
from all diseases of the eyes 1 have not been able to ascertain 
whether the seed-vessels purify the blood or act as a purgative. 
Peganum Harmaia ranges from the north coast of this continent to 
Pezzan, and Is very common ; as is also the Cumrbitacea, known by 
the name of Colocynth, the fruits of which are eaten by the ostriches. 
This Cuaurbitacea covers the valleys of the Black Mountains ; in the 
WadiChotbi and Wadi Scherzi, the most fertile districts of Fezzatii 
it is a most troublesome weed. The Tibus are very fond of the 
seeds } they roast them in the manner the Germans occasionally do 
those of the pumpkin, after they have previously been soaked twelve 
hours in water to deprive them of their bitter taste. The fruit itself 
i« uled against urinary complaints and diseases of the sexual organs, 
which are very common in these parts ; it is placed in a basin of 
milt and after remaining iu it about twelve hours, the fluid is drank. 
BMam communis is common in the neighbourhood of I'ripoli, and 
the oil of it might become an article of export, if they would only 
take the trouble of gathering the seeds. I met here, in Fezzan, an 
old acquaintance, in the shape of the sunflower ( Helianthus amuus)^ 
which, growing to the height of about J) feet. Is the only ornament 
of tliiC small cottage gardens i its seeds are eaten. I was also very 
glad to Aqd a great ornament of the Targona moun- 

tidns,. I have boen unable to collect more than a single specimen ; 
for mthough the pi mt occurs in the locality mentioned in enormous 
quantities, 1 arrived too early (end of March) to see it in flower. In 
my collection there are specimens of a plant resembling in foliage 
tim thorn, and t have mentioned on the slip of paper accomt>anying 
It, that the bark of its root is used by the Arabs for tanning leather 
and dyeing red. (A small parcel of this drug is for Sir W. Hooker.) 
I have omitted to odd, that the charcoal of this shrub te used in 
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manufacttiriug gunpowder ; for there arc, it must be k|io\^, a great 
many seci'et powder-mills, e8j)ecially in Benoulid, which manufhe* 
tore an inferior sort of powder, sold for about two stiiilings the 
pound- 

After this digression I return to the theme I had in view in com- 
mencing this letter, — to give an account of the useful and cultivated 
plants of Fezzan. 1 will begin with the date-palm. All Fezzan and 
half of Tripolitimia live upon it. Here every door, every post is 
made of date-jialm wood ; the ceilings of the rooms are of the stems 
of that tree, between which are laid the leaves of the palm, instead 
of the cane used liy us. The poorer classes live in huts entirely 
made of date-palm leaves. Date palms furnish the most common 
fuel (the poor peujile bringing a bundle of it on their backs to this 
place fiom a distance of fiom six to eight miles, for which they get 
one piastre, i. c. 2d.). Dates are the food of both man and beast; 
camels, horses, dogn, all cat dates. Even the kernels of this fruit 
are soaked in water, and after Imviug become soft, arc given to the 
cattle*. 

** On the sheet enclosed 1 have given figures and descriptiooi of 
thirty -eight varieties of the date-palm, from which it will be seen that 
this tree vaiics quite as much as our cherries and plums ; in the tree 
itself, independent of the fruit, 1 have never been able to find a dif- 
ference. Of tlic enormous numbers in which this palm occurs you 
can hardly form a conception. When Abdel Gclil besieged Soknu 
(1829), he felled all the date-palms he could, to compel the town to 
surrender, and his people cut down, during seven days, 43,000 
trees ; and yet there are still 70,000 to be found. Their produce is 
comparatively small ; — 100 full grown trees yield about 40 ewts. of 
dates, worth at this ])lace 30 shiliiags. In Tripoli the same quan- 
tity would fetch about four tunes that sum. The dates, after having 
been gathered, arc dried in the sun, and when quite hard, buried in 
the sand. They may thus be preserved about two years ; but after 
the first eighteen months they are attacked by the worms, and in 
the beginning of the third year nothing is left of them but the ker- 
nels. As an every-day food dates are considered very heating; and 
this is the reason why they are not much used on a journey, travellers 
being obliged to drink too often. They are most wholesome, and 
taste beet, when made into dough witlj barley. When the heart of 
the leaves has been cut out, a sweet thickish fluid collects in that 

* There is no vrass, nor any other herbage, except a little Satdfah (il/e- 
Ulotut), cultivated with almost as much care as the coni) and fetching nu 
that account a good price; a bundle, about as much as one is able to bold 
in both hands, is sola for 2 piastres (4 pence). I was obliged to send w 
camels about 100 miles to the north, toe nearest place where there Is suffi- 
cient pasture for them. Here, about Mourzoiik, there is nothing but sand 
and salt ; the ninety gardens, outside of the town, cover together about a 
quarter of an English square mile. In the whole town of Mouryouk there 
arc only two cows, one of which belongs to the pasha ; there are UO goats I 
sheep are brought from Wadi Scherzi, fifty miles distant. When we happen 
to have milk for our tea or coffee, we consider it a feast. 
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cavity» called Lagbi, which is very refreshing and slightly |)iirgative. 
A few hours afterwards the fluid begins to ferment, becomes acid 
and very intoxicating. (The sap is not tapped, as Dr, Gumbrecht 
has stated in Wappau's * Handbuch der Geographie und Statistik/ 
Band ii. p. 57, 7th edition.) From the ripe fruit a syrup is prepared, 
need especially for making leather -pipes oil-tight, and also for distil- 
ling a brandy called arogi** 

After giving many other details concerning the date-palm, Dr. 
Vogel proceeds thus : — “I have taken great care to note down the 
southern limits of the fruit-trees, and I will give you the result 
of my observations. In Tripoli there are oranges, lemons, pista- 
chios, pomegranates, figs, St. John's bread, mulberries, peaches, 
apricots, almonds, olives, opuntias. and gra|>es in great abundance. 
Apples and pears are rather plentiful, but of poor flavour. The best 
varieties of pears degenerate in a very few years. Cherry-trees there 
are three ; one of them stood in the garden in which ray people 
were located, and I gathered from it six cherries. Melons and 
water-melons arrive at great perfection, and the latter I have seen 
weighing as much as 150 lbs. lliey ore sown on the hard hills of 
the desert, and the young plants are protected from the sun by 
boughs ; tliey require no artificial irrigation, the heavy dew being 
sufliicient for their growth. Potatoes also succeed in Tripoli ; the 
tubers are very large, and have a fine flavour. Chestnuts there are 
none. Of the above-mentioned fruits the following go as far south 
as Mourzouk (lat. 25^^ 55'), viz. pomegranates, figs, peaches, almonds 
and grapes. The vine succeeds extremely well on the shores of the 
natron lakes of Pezzan ; the branches of this plant have V(‘ry small 
leaves, and climb over pomegranates and fig-trees ; the most com- 
mon grapes are the black varieties ; the white are scarce. A few 
apple-trees are found in Wadi Schati (about 26® 30' N.L.), but 
their fruit is unfit for use. Oranges, lemons, pistachios, and St. 
John's bread do not go further than the Uargona Mountains ; they 
are confined to a district of about fifty miles from the coast. The 
olive-tree is not found beyond Beitoulid, on the southern sloj)e of 
the Targona Mountains (31® 44' N.L.), and at the same placets 
found the last Oj^ntia vulgaris. The mulberry-tree goes as for 
eouth as Soknu (29® 4'), the apricot as far as Sebha (27® 3'). A 
group of about fifty olive-trees is found, it is true, near the village 
of Abiad, in Wadi Cherbi (27® N.L,), but they bear no fruit. Cotton 
is seen here and there in gardens, commencing at Bondjem, (both 
Qokeypium arboreum and lierbaceum,) but the state of the soil does not 
admit of its beit»g extensively cultivated. The vine is said to grow 
w3d in TripoUtania, but that statement must be incorrect ; I have 
neve;r seen it except cultivated,” 

jFebrdaiy 7.--r-Thomas Bell, Esq., President, in the Chair, 

Bead a Note nn the Slaters of TriokiaJ* By Arthur Henfrey, 
JBsm, F.R.S., F.L,S, &c. 

After referring to observadons by Hedwig, Kaulfuss and Corda, 
ailsetdiftg the existence of spiral fibres in the filamentous elaters 
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mixed with the spores of Trkhia, and to those of M. Sohleiden i^nd 
of M. Schucht, by whom these spiral fibres are called in question^ 
Mr. Henfrey states, that havinf^ examined the elaters of a species 
of Trivhia (Tr. seroUnn, Schrnd. ?). in some specimens sent to ths 
Society from New Zealand by Mr. Ralph, he is prepared to assert 
positively the existence in them of spiral fibres exactly analogous to 
those in Marchanlio pohjmorpko, I’he number of fibres in an elater 
of this species of Trichia is three ; in some species Corda describes 
a much greater number, but this Mr. Henfiey regards us open to 
doubt, i'hc fibres thin off towards tlie very gradually attenuated 
ends of the tubular elaters, and a]>parently become confluent there, 
in the same manner as he has himself described in those of Mar* 
chantia polymorpha (Linn. Trans, vol. xxi. p. 1U7) ; but the ends are 
so fine, that even with a power of 1000 diameters and a good light, 
he could not clearly define the terminations of the fibres, The 
tubular character of the claters was proved by a transverse section 
of certain curved filaments, which gave a circular form ; and the 
spiral structure was clearly distinguishable with a power of 250 
diameters ; but in order to count the fibres, it was necessary to t$kQ 
out a few of the elaters, and to mount them in the thinnest possiblie 
film of liquid under very tliin glass, and a])ply a magnifying power 
of 1000, when the individual fibres could bo made out witlt quite 
sufiicient clearness to allow of their being drawn with the camera 
lucida. 'J'hcsc elaters, Mr. Henfrey observes, may be regarded 
as very good test-objects for the defining power of the higher 
object-glasses ; or, pcrluvps — considering the confusing effect of tli© 
crossing uerves of the number of jmrallel spiral fibres-^as toat- 
objects, by which to measure the value of observations on the more 
diflicuit tissues. Viewed in this light, he regards the conclusions 
on this subject drawn by M. Schleidew and by M. Bchacht as indi- 
cating an inferiority in the microscopes used by those observers. 

Read also, Notes on the habits of Medu$€ and of small Fishes.'* 
By Charles W. Peach, Esq. Communicated by l>r. Francis, F,L,S« 

Mr. Peach's observations were made at Peterhead, N.Br, in the 
beginning of August last, at which time Cyanea auriia and 
capillaia (or C. inscripta of Perou?) were so abundant in the harbour 
and bay as occasionally very much to inconvenience the fishermaUi 
and render it difficult to lift the oars, especially of small boatSi fmm 
amongst them. Round these Medusoi very small fishes warn qb« 
served playing, sometimes sporting round C. aurita, and quitting jit 
on a sudden mr C. inscripta when an enemy came near. Occasion- 
ally two or three might be seen attending one of the Cym^\ afid 
when attacked or alarmed, rushing under its umbrella and amoog 
the tentocula, so as to shelter themselves in the large folds con^ 
nected with the ova, where they remained until the danger had 
passed, and then emerged again to sport and play around their shel- 
tering friend. When under the umbrella seeking shelter# they laf 
80 close as to allow themselves to be taken into a bucket with the 
MeHma, from beneath which after a short time they would come out 
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ind gambol as wliile in the see. In this way Mr. Peach captured 
many young whitings, measuring from less than an inch to 2j^ inches 
in length. It was evident that they resorted to the Medusa^ for pro- 
tection, and not, as sometimes stated, that they are preyed upon by 
these glass -like creatures ; and it is probably with a view to greater 
security that they prefer the stinging species, with its eight bunches 
of long tentucula and large fringed ovaries, to Cyanea aurita, with 
its single, and frequently short row of delicate appendages. What, 
then, Mr. Peach asks, becomes of the paralysing inlluenco of the 
tentacles of this Medusa on hshes ? This, he thinks, opens a new 
field for observation. He believes, too, that the facts wliich he has 
observed, if not conclusive against, at least throw considerable doubt 
on the fish-eating projjensities ascribed to the Medusa ; for he is 
convinced timt in these instances the fishes resorted to the Medusa 
as to protectors, and not enemies. In no instance did he observe a 
fish in the stomach of the Afedusa, but all were free to depart when 
tlicy pleased. 'Pho Cyanea aurita^ he adds, is called at Peterhead 
"Loch Lobbertou” and *' I^uch Robertson/’ and the other species 

the J3octor.” In an instance subsequently recorded in his journal, 
Mr. Peach states that n small whiting, which was gliding round a 
small weak Cyanea aurlta, was attacked by a young pollack, or 
** haddock," whose movements it easily evaded by dodging round the 
Medusa. A second haddock, however, soon joined in the pursuit ; 
but both were for some time baffled, until an unlucky move drove the 
whiting from its poor shelter, and then a severe chase took place. The 
pursuers were joined by others, wdu) followed like a pock of hounds, 
until the whiting became exhausted, and was left by its enemies, 
who were unable to swallow it, to all tt[q)eBrance dead. In this 
state the tide gently drifted it along with the Cyanea^ until after a 
time it recovered, swam slowly to its protector, and took refuge os 
before. The pack soon observed it, drove it again into open water, 
and this time succeeded in really killing it. During their attack 
upon it, Mr. Peach repeatedly threw stones among them to induce 
them to desist ; but so intent were they on the pursuiti that they 
dashed on unhcedingly, although at any other time the smallest 
•tone would have alarmed and driven them aside. 

April 18.-— William Yaircll, Esq., Vice-President, in the Chair. 

Head a letter from Robert Wakefield, Esq., F.L.S., to John 
CttttlSi Esq., F.L.S,, " On some of tlie Habits of Ants." 

In this letter Mr. Wakefield relates some observations, made by 
himilelf many years ago* with reference to that curious insect called 
by Horace " magni Formica laboris." Most modern writers, he ob- 
serves, inciudihg Huber, have relinquished the old idea that Ants 
aihsss gfiwin for their winter store ; but he states that he has seen 
the biaek species (Formica myra, L. ?) for days and nights together 
industriously occupied in dragging to its cells the seeds of the oom- 
mm fiolet (Fioia ederato, L.J. He first noticed this fact on the 
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^rd of July 18»32 ; and he regards it as a subject of curious inquiry 
for what purpose, if not for their own future provision, they could 
accumulate these stores ? Could they be intended as food for the 
Aphides daring winter ? That they work all night has long been 
known ; Pliny says only during the full moon, but Mr, Wi^efield 
observed them at work at midnight on two successive^ nights, the 
6th and 7th of June, in rainy weather and without any reference to 
the full moon. I’he late Mr. Joshua Milne, F.I>,S., was summoned 
by a neighbour one morning in February to see a colony of red 
ants, which he had turned up while digging in his garden ; and 
mixed with the ants Mr. Milne saw many living Aphides, and also 
ttomc vegetable substance on which they had probably subsisted 
during the winter. Many observers have noticed ants caressing 
Aphides during the summer ; but Mr. Wakefield had never before 
met with any one who had seen them together during their winter 
retreat. 

In confirmation of the storing up of food for winter provision by 
some species of Ant, Mr. Adam White, F.L.S., referred to Colonel 
Sykes’s (Jbservatious on the Storing Ant of Poonah, the Atta pro* 
vidvns, described and figured in tlie ‘ Transactions of the Entomo* 
logical Society and to a Monograph of the East Indian Ants by 
Mr. Jerdoa, published first in the ‘ Asiatic Journal/ and subse- 
quently in the ‘ AnnalH of Natural History.* 

Mr. Adam White, F.L.S., also exhibited the type -specimen of a 
fine Prionidouft Beetle {Baladeim JFa/heri), described by Mr. Water- 
house, from tliC collection of the late Sir Patrick Walker, and closely 
related to Dorysthenes rostratus, Vig.. the type-gpecimen of which, 
described by Fabricius under the name of Cyrtogmthus rostraius, 
from the cabinet of Sir Joseph Banks, forms part of the collection 
presented to the Linnean Society by that distinguished patron of 
science. Mr. White regretted that he had been unable to attend 
the last meeting of the Society, at which Mr. Curtis’s paper on 
Hypocephalus was read. He thought* however, that Mr. Gurtk 
laid too great stress on the tarsal system, which Mr. W. S. MacLeay 
had shown to be very weak when used alone as a leading character, 
a fact of which Latieillc himself was well aware. He stated that 
having for years btudied Longic4)rn Beetles, he could not fall to be 
struck, the first time he saw the specimen of Hypocephahs, with the 
coiTectne.'^s of Dr. Burmeister’s determination, and with Mr. West- 
wood’s observations on its Lougicorn character. To Mr. Curtis’s 
observation that it was pentamerous, he replied that the Purmdriim 
are all so, and yet are essentially Ijongicorn in type ; that Tricteno* 
toma of Mr. G. II. Gray, of which four species are now recorded, is 
heteromerous, and is even sublamellicorn in its antennae; that in^* 
sects, and indeed animals gerierally, which are fossorial or internal 
feeders, or aquatic, are often in external characters wonderihilly 
similar to genera in totally different groups, and have (what are 
often deemed) essential characters of the group so adapted and 
changed as to be quite altered in external appearance. Of thisn 
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modiOeaUons he gave several instances both in vertebrated and arti« 
culated animals ; and in particular directed attention to such Long> 
com ColMpteru ns Erich$onia» Thaumasua (regarded by Olivier as a 
species of Ipa), Torneutes, Cantharocnemia, Sipylus, md Anoploderma 
of Ou^rin, and a pentaraerous Australian genus (Dorjc pentamera), 
kuov^n to him only by Mr. Newman's description. 

Mr. White next proceeded to exhibit a small but valuable collec* 
tion of 'riiibetan Coleopterous Insects, made by Dr. T. Thomson, 
F.L.S., which he proposes hereafter to make the subject of a paper. 
He remarked on the Mediterranean character of these denizens of 
an Alpine plateau, such as exists at Iskardo, where they were col- 
lected ; and in reference to the destruction of species, drew attention 
to the remarkable genus Deucalion, a Longicom insect discovered 
on barren rocks near Madeini by Mr. Wollaston, F.L.S., which will 
shortly be published in Mr. Wollaston's work on the Coleoptera of 
Madeira. 


MISCELLANEOUS. 

ALPHEUS AFF1NI8. 

To the Editora of the Annala of Natural History, 

Elmore Court, Nov. 10, 1B54. 

GEirrEicMENr, — On reading over my paper upon the new Alpkeua 
in the October Number of the ‘ Annals and Magazine of Natural 
History,* I find that I have by some strange inadvertence overlooked 
an incotrectness, which has the effect of exactly neutralizing a point 
upon which I especially desire to insist. 

At page 27 7, commencing at the ninth line from the bottom, ore 
these words — “ Differs in not having the moveable finger longer than 
the immoveable one,” which is exactly the reverse of the fact ; it 
should have run thus — Differs in not having the moveable finger 
SHOftirKR than the immoveable one,” — which constitutes one of the 
main points of difference between my afftnia ” and the ruber ’* 
of Milne-£dwards. 

In the description of Alpkeua affinia'* in the following page 
(278) the characteriiltics are correctly given. 

Bearing you kindly to give insertion to this communication in your 
next Number, 

I remain, Gentlemen, yours sincerely obliged, 

W. V. GtTlSE. 


On at new apeciea cfRoek Kangaroo. By Dr. J. E, Gray. 

Tellow4egged Rock Kangaroo, Petrogale xanthopus. 

Bale brown, minutely grisled ; chin and beneath white ; streak on 
aide fVom the back of shoulder, and along the side of the face under 
Ann* Sf Mag* N* Hkt* Ser. 2* Vol* xiv. 30 
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the eye whitish ; dorsal streak narrow, brown ; legs, feet and tail 
bright yellow ; end of tail more bushy and brown, varied ; ears red. 

Australia ; Richmond River ? 

This species has all the markings like Fetrogah fateraliet but 
differs in being of a much paler and yellower colour, and in the bright 
yellow colour of the logs and basal part of the tail. 

It is about the same size as I\ penici/latue, or rather between it 
and P. lateralis. 

There are two specimens of this species (male and female) in the 
collection of the British Museum, procured from Mr. Strange, but 
unfortunately not accompanied by their precise habitat, and sent with 
specimens from South Australia and Richmond River. 


METEOROLOGICAL OBSERVATIONS FOR OCT. 1854. 

Chisivwk. — October 1. Foggy; drizzly; overcast and fine : foggy. 2. Dense 
fog: very fine, 3,4. Very fine. 5. Fine, but \^indy. 6. Rain. 7. Overcast. 
8. Cloudy atid fine. 9. Fine : overcast. 10. Foggy ; exceedingly fine : rain at 
night. 11. Fine throughout. 12. Clear. 13. Foggy: very fine. 14. Foggy; 
hazy; slight drizzle. 15. Foggy and drizzly; cloudy: rain. 16. Very fine. 
17. Foggy: rain. 18. Rain: overcast and windy. 19, Fine; rain at night. 
20. Showery. 21. Cloudy. 22. Densely clouded : fine. 23. Fine: clear. 24. 
Very fine : heavy rain. 25. Connlant rain. 26. Clear and very fine. 27. Froaty 
and foggy ; very fine. 28, 29. Very fine. 30. Foggy ; very fine : cloudless. 31. 


Exceedingly fine. 

Mean temperature of the month 48®*20 

Mean temperature of Oct, 1853 49 *99 

Mean temperature of Oct. for the last twenty-eight years ... 60 *06 
Average amount of rain in Oct 2^08 inches. 


flov/ow.— -Get. 1, 2. Foggv. 3, Cloudv. 4. Fine. 5. Fine t rain e.M. 6. Cloudy . 
7,8. Fine. 9. Cloudy: rain a. m. 10. Fine. 11. Cloudy; rain a.m. 12,13. 
Fine. 14, Cloudy, i5. Cloudy: rain f.m. 16. Fine. 17. Cloudy; rain r.M. 
18. Rain A.M. and p.M. 19. Cloudy. 20. Cloudy : rain a.m. and f.m. 21. Fine. 
22. Cloudy: rain a.m. 23, 24. Fine. 25. Cloudy: rain a.m. and f.m, 26, 27. 
Fine. 28. Cloudy. 29. Fine. 30. Cloudy. 31. Cloudy ; rain p.m. 

Sandwich ManM^ (Jrhiey. — Oct. 1. Cloudy a.m. ; clear p.m. 2. Rain and 
p.M. 3. Showers A.M. : clear P.M. 4. Cloudy a.m. and p.m, 5. Showers a.m. t 
clear P.M. 6. 1 1 ail-showers a.m. ; clear p.m. 7. Showers a.m. ; clear p.m. 8. 
Clear, fine a.m. : fog p.m. 9. Rain a.m. : cloudy p.m. 10. Clear, fine A.M. t 
showers p.m, 11. Showers a.m,; sleet, showers p.m. 12. Clear, fine 
clear p.m. 13. Drizzle a.m. : clear p.m. 14. Clear, fine a.m. ; cloudy p.m. 

17. Showers A.M. and p.m. 18. Uail-showers a.m. : cloudy p.m. 19—22, Showers 
A.M. and P.M. 23. Bright a.m. : showers p.m. 24. Clear, frost a.m. ; clear, ffost, 
aurora p.m. 25. Cloudy, frost a.m. : sleet-showers, aurora p.m. 2^. Sleet^howeni 
A.M, and P.M. 27. Bright A.M. ; cloudy P.M. 28. Raia a,m. : cloudy p.m. 29. 
Cloudy A.M. ; clear p.m. 30, 31. Clear a.m. and p.m. 

Mean temperature of Oct, for twenty-seven previous years ... 47'’’68 


Mean temperatuie of this month 46 *39 

Mean temperature of Oct. 1853 48 *66 

Average quantity of rain in Oct, for fourteen previous years . 6 07 inches. 



aenniions mmde hm Mr. 'niompsK>n at the Gardem ef the Httrticulturai Sixnety at Chiswick, 
by VeUl, at Bostok ; and by the Rev. C. Cloustoii. at Smdieick Manse, Orknry. 
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